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(57) Abstract 

Novel benzimidazole derivatives represented by general formula (I) or pharmaccutically acceptable salts thereof wherein R 
represents carboxy, esterified carboxy, carboxaraide, amino, amido or sulfonyl. Because of having hypoglycemic or PDE5 inhibitory effects' 
these compounds or salts thereof are useful as remedies for impaired glucose tolerance, diabetes, complications of diabetes insulin resistant 
syndrome, hyperhpidemia, atherosclerosis, cardiovascular diseases, hyperglycemia, hypertension, angina pectoris, pulmonary hypertension 
congestive heart failure, glomerular diseases, tubular interstitial diseases, renal Mure, angiostenosis, peripheral vascular diseaseTaooDlexv' 
chrome reversible obstructive diseases, anergic rhmiria, urticaria, glaucoma, diseases characterized by abnormality in m^al moiilitv' 
sexual impotence, nephritis, cancerous cachexia, or post-PCTA rcconstriction. 
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3, 3-^^f;v7f;^ l i -^^;U7-Dtf;i/S 

2-o:^;i/^.>^;uSs 3-x^;i/^.>?-;ug % 4-x?-;i,^>^;i,g N 
l, l— >v*-;ws>*-;u2k 2, 2-^^^;^>f-;m, 3, 3-s?*?-;u 

-^>^;i/S. i -^>T-;i/^ s e c -^>f-;bS> t -^>^-;i/g, 2-/ 
n-^y^S, l -^;i^>^;i^s 2 -^^ji^o^jim 
\ 3 -^^;i/^>f-;i/S. 4 -^^;i/^>^;i/Ss l -x^u^;^ 2-x 
^;i/^f-;u^ 3 -x^;i/^;i/Ss l, l -'J*3-)V73-)im. 2, 2-s/* 
^i/^;^ 3, 3 i-xf;i/-i-^WDt;n 

^3rS/;i^ 4-;*-5 u ;i"x**>;i>g> s-^^^^^i^ i-x^;i,^>f- 
/US. 2-x^;i/^>^;i/^ 3 -x^;i^>^;uSx 4 -x^;i,^>^;i,g N 
l, i-^^^;i/^>^;i/*s 2, 2-y*3 L ;i'^>^;i/Sx 3, 3-^^;!/ 

i -/^Ji^7"^;i/g, 2-^5 L ;^7'^;i/S. 3-^x^7?;^ 
4-y^;u^7 , ^;w^ 5-^^^^7*^-;i/^ B-^^^r^;^ i-x 
^■;i/^=»F->;b^ 2 -xf;^^y;vi % 3 -xf-;v^3^>/i/g N 4-x^ji/^ 

^ryM, 5-x^;W^>Ji>S. 1, 1 - v^^Jl"N^rv;i/^ 2, 2-v* 

3, 3 -v^^;u^^->;i/S. 4, 

5, 5 -y/^^v;!^ 1 -7D^K>f;i/S> £<ttf2 -7*D£;i/^ 
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{£Sz;w^rU>i:ii^^u>, X^bX 7"Dt:U> N ^>^b> 

MDy^JK^fctt^yjtSJR^ ffifcJB^ fyfcJP^ £«fctfa -^J^T-fc & 
Mt3®|57';i/^;bh{±7«y^ : ?x SB&E?* USSIER* 33 J; 153 ^H^tf 

x MJ^DD^f;H, 7D?/f^ y7D^>fM, h'J^D^fA' 

& l -7;i/2j-Dx^;uSs i-?DDxfM, i-7d-ex^ 2-7 
nxf^S, 1, 2-^^DDx?)ki, 1, 2-v7d^x^4 2,2, 

2-h l J7;^Dif;!/S, ^r^7;vtoif^ l-y^uyn^jiA 

* 1-^dd7dK;i$, 1-7dt7d^$, 2-7J\,*n7n\Z)i&> 2 

-^DD7*Dt^;i/S N 2 -7*D^7*D 3-7;^D7D^S n 3 - £ 

DD7Dt;ii, 3-70^70^ 1, 2-y7WP7Pt;H, 1 , 
2-y^DD7Dt;i/^ 1, 2-^70^70^ 2, 3-i?7^tD7 
DK*£ N 2, 3-^^0070^ 2, 3-^7*D^7*Dt;^s 3, 3 
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, 3-F'j7Wo7ot;^ 2, 2, 3, 3, 3 -^>* 7)l*n 7*D 

2-7MD7f;i/g, 2 - * □ o 7^ 2 -7-D^7>;i,g N 4-7 
;^d7?;h, 4-^dd7?;vs, 4-7*0^ 7>;ig N 4, 4, 4-hj 

7;U^-D^;uSs 2, 2, 3, 3, 4, 4, 4-^7^7^0 7^^ ;< 
-7WD7^H, 2-7;i/^-D^>^;i/£, 2-^DD^>Wj s 2-7* 
o^E^.>^-;i/^ 5 -7;i/^D^>5 L ;i/S N 5-?Dn^>f;H, 5-70^ 
^>-r;bS, 7;i/*D^.>^;i'Sx 2 -7;^u^^rv;u^ 

;u^> 6 -yu=E^i/)v^ ji-yjixn^z-i/fr^ 2-zp 

2-£DD^7*f-n>£, 2-ya=E^r9-)i^ 7 - 7 A*a^zr?-)\,g s 
7-^dda7?M, 7 -7*d^^7"x;^ )i^u^r^)vm 

#I*:fc*:* h**>g> xhdri/*, n-7*D i - 7* D t? >l/ * 

n-7-^;i/^^ri/^ i -T*^-;!/^-^^^ sec-7^m 

t-7*T-;^^r^^ n-^>7-)l^^r^^ i -^>f;^^ryS, sec- 

JUtf-*^^ i -'v^y^t^yS, t --^>;M-*:y^ sec-^y;v 

:*^>^ 2-^;u^>3 L ;i/;**$/g x 3 -^5 L ;b^>^;v^^ri/S. 
•^^7'^;w^^i/S > 2 -^3-)i7?-)i**i>m, l, l-i*p'^;i/7'^;u^dr 
2, 2-^^;i/7**;i/;i-*S/a, 3, 3-^3^7*3^:**^ £ 

{±*h=^>£> aLh^i/Ss n-7*D£;i/2|-*s>gs i -7*nt:;i/^^i/S> n 
-7"^;^dr'>£ % i -7*^;i/a-*i/S> sec-7m^^& &«fc7jt- 
7-^*=^>£& if##Mf *>*u fffStctt^S- 1 ~ 30*0 tfW efts. 
ig;SR^^DT;^^;l/St(i^fe3-7<D^7^r;^=^r;^*•t'$)0^ Sfjgtctt 
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v£D7*D£;i^ i/>;u73-)\,^ i/^o^>f-;ug, n^*i/)\,^ £ 

* h*^***-;^ xh#*/pt^;uS, xh^^xfM, i^«>7 
^■^yrDM, 7nm^y7f^S, 7o £;U;*:^>^>^;i^ i- 

& sec-7W^ri/xf;H, sec-Z^mrDt:^ sec 

t-rfM^>>^^ t-7»ioj-**>x?-;u 
& t 21-^^7- de;^ t-y^t^-i/rf-jij^ 

*3-)\>^ of-Ji/t+i/xf^V^f-z^^jz/Dt;^ ^>f-;u^-^ 
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ST-£>£„ mZH^^-JlT^ x^UT'-yg, n-rnw^S, i 
-7D^7^;S, n-7W^S, 

^T^yg, t-7f^7^S, n-^>^;UT^^^ i-^>3-)lTS.S 

& sec-^>f;i7^;| N t -^>?^7$ yg N 2 -^^;i'7 r f-;i/7'^ 
;i/:r*y£ N 3-**-;u^>*-;u7*yas % 4-^fM>f^7US, l- 

xf;i7fjl7US, 2-xf;b7'^7^S, 3 -xf;i,7f;i/7 

s l, l -^^^-;i/y^;i/7»^y^ 2, 2-s;^f-;i/y5 L ;i/7'^ 3, 3 
-^^f;^ji/7US, i3«tt5 1 l -^WD^7;;iis 

s e c-7^7U£, £<fctft -TOUT'S 

f#gx n-r^A?-*^ sec-7fH3TS, t-7 

f;v^:**> n-^>^;v^-^-^ i-^^ftat, sec-A>f)^ 
X> t -^>*-;i^« N 2-^?;uyf-^**^ n — **2/;b*-*a6 % i- 
^rS^f-tfak t — ^wwi^ sec-A^ri/;^^ 
>*-;hf3T£* 3™^^;i/^>5 L ;i/^^S. l 2 -if 

^t-;^*^ l, i-y^^-;i/r^f-aj-*N 2, 2-s/*y*-;i/7*-ji^* 
3, 3-i?*9-fr79-)]/?-*£s 1 -ifA- 1 -^f-;i/7*ot:;uf 

tr;u^-*a^ i-7DW*i, n-7*)V?-*& i se 



WO 97/24334 



PCT/JP96/03858 



31 

^**i/3b;b!P— i -^>r;^^y*;^- s e c -^>5 L ;b 

—JVM, t -'s^ri/;i/^-^ri/*;u^f^;i/^ sec -^5-i/Jl**ist) 

— 1 -xf ;i^7f ;w^ryi;^-;b$, 2 -^)iy^-ji^^-^ti)i^ 
-fr&s l, l 2, 2- 
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tfx^g, n-^>f-;i/*;u^-;i/S, i-^>^-)iti)^-)l^ sec-^ 
>^;b*;u^x;us x t ;u#x;H£ x 2 - tj-frzri-jiiDix-ji 
n-^^j/;u*;i/^n;uSx i -^**>;i/#;i/^x;i,g s t — ^i/)itui 
sec-^J/jl/*;i/#aS, 2 - tJ-Jl^yf-frXfrX-)],^ 
3 -^^^^>^;i/*;w^-;uSx 1 -x^ut^I'Tj^x;^ 2-x^;i/ 
y^;u*;w^-;i/Sx 1, l -a A 2, 2-i;*i-ji 
7 f-frjjjitf 3, 3 £«tm-x?-;u 
- 1 -p<^;1/7d tVl/a^tfx^g&^tf^tf ^n§, £*>fc#afctt 
;u#x;i^ x^-;i/5b;i/^fx;i/S N n-7o ^*;i/^r;H, i-7n^A 
jl^-;^ n-7-?\H/*;i/#x;t,& s i -^^l/^^^x;^ sec-7f 

@& 7-;u * > 7, ;u * x t \* T)i *)\r&&v>U%k W. if 6 $ T- © J: 

x;u^ N l -7*o^i>^;i/^x;i/S x 2-7D;<>7;i/st5-^ 
;u*x;i/g, 2-7*>*;p*x;i/Sx 1, 1 - >*;w*x;ug N 
1- U-^^rD/O) *;u*x;i/^ N 1 -"n>£ >*;i/*-;u^ 2 
>*>*;u*x;i,^ 3-^>*>*;i/*x;i/g N l- (3 >) 7, 
l, l -i/*^^;i/7*D^>^;i/^x;i/S N 1 -^^>^;u^x;u 
2 -^^rit>^;i/*x;us. 3-^*tf >*Ji/*x;i,^ l - (2-^^;u 
^>*>) x;i/*x;i/^ l- (3-^^-;i/^>^» *;i/*x;ug s 1- (4 
3Ji/*x;ug x 2 -x^;i,:r* >*;i/*x;ug x 3 -x^;u 
^>^;i/^x;^ N l, 1 2, 
:7*>;ui/*x;vg N 3, 3-V*f-fr l 79>Z)\t&=.)\>2b> 1-x^-i- 
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4 <o T ;u * ; u * ;i> * ^ e, ft 3 0 

TU-«&T;u*;i,g{i^>y;i,g, l - 7 xz^xfj^ 2 - 7 x 

7xz;P7nt;H N 7i-Jl7fM x 7i^M>fiH, 7x 

x;i/^s/;ug N 7-7?-;M7SU>* N t^t^I/x^;^ t7r;b7Dt;n, 
±7^;u7*^^ ±7^;u^>^;^ £<fctf7-7?-;i^*s>;i,g:g:£* x m 

2-7 3L-)\,x.3-)\s**i,m, 7xX^7*Dbr;i/7t-^^ v 7izjl7 

7Vi>7*?-;u:a-*$/g x ^7^;^>^;i/3f^i/Sfls^ £fc*©^>-tr>js 
±£«£tf^7*u>iS±£g&g£tuT^T&.U>o 
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, * )v * - ;ug c hu IB© y u t fc & © £ £tr . 

, -fv^yj;n, f7»;y^ ^t'^t'v'u;^ ^>V7 7r;i/g s 
>y7 7r;n, 1H-1, 2, 3 - h 'J t^v U l 

, 2 , 4 - HJ 7*vMJ rh^yj 7 'J )im. *-x..=;i,£ % M d «J ;i/ 

t lix miB® tt£]g{if& 7 JU*;i/g©£s&3g#; n n 7 > T ft t> ©T- S 
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^fctttf^aURUSS (#£ L < BUSS*) x k£z.KJ> K 'J ;k -f y <f > K 'J 

-^>7M;Tyj;k rhvyntij^k rh^yDtij^^ 

t^«Th7VD [ 1 , 5-b] Z) , Kd h U7VDtU 

yv-frtt if ; 

HK*JR?lfe^L3«£*T3 7&^l/l 2M, *?£b<li9 gifclil 01© 

tfvW7^l/rjb (fetili4H-l, 3-5?*-7^-7*v=;i, % 1, 4- 
yf-T^-7^i/=.;w«cif) x ^oy^tf^x^i^fcfci^cDS, S -~m^ ( 
fcfcitf'oy [a] ^71-^^08, S--gtfb^ ^>y [b] 

-a^JR^F 1 fcl> L <IS*ti 3 fcn L 8 J| N ft $ U < (4 5 ^fctt 6 S©^|g 

ffltt£JMl& fci:tK^D'j;K £o>j-;k -f$^yy;K k^vm;;k tr 
y5W3AV*0N h\ try$5?;k h 
Uryj;U (fcfcAH^H-l, 2, 4-hUT7«J^ N 1H-1, 2, 3-h 

•;rvr»j^ 2H-i, 2, 3-Mj7Vu*&jr) s (fcfcjta 

lH-rh7»;y^ 2H-f (^y^t/fcif) % J/tFDhij7y=;i/ (fcfc 
*B4, 5-vtKo-l, 2, 4-hU7*^^;K 2, 5-ytpo-l, 2 
, 4- h VTit-Jl&Z) 
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-3*JK*l&UL4fflS#tS3*ev*L8R. if & b < 12 5 £fctt 6 SOfiSffi 

vu;k mwj^ (fcfc*ttl, 2, 4-;t*t^T7y;K i, 3, 
4-t^y7yj;k 1,2, 5-**-9-^7'j;i,&£)&£; 
-gj^ic^ i$^b2<i:fe.£tfg3ijii? i &^b3<@£^-f -s 3&^b8g, if 

-fiftJtfi^ 1 fc^L 2ffl£J:tfSSMK : F 1 fcH b 3ffl*^rf5 7 b 1 2 

-mnm? 1 &u b 2<iij<tu r ^j^^ 1 b 3M£^r * 3 b 8 m, » 

SL<tt5*fctt6'HO^«aiD«Ma£. fcfcitff7y'JX 1, 2-^7* 

77 ¥7 V i) J), (fcfcxtfl, 2, 4-f7y7';>J;K 
1,3, 4-^7^7yj;k 1,2, 5-f-7i?7VV)\ts 1,2, 3-^7* 

-SttH« : ?l5ftV>b2ii*J:va*JW^l«:v\b3fl**r5 3«e^bBH, if 
£U<tt5*fctt6* > 1ttjL\£*7Vt) ta £ ; 

-iSJUR-?- 1 * 5 3 &^ b 8 Is if $ b < tt 5 £ fctt 6 ll<Z)TOftftlftJKJ|l 
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^;i/;**>>^;bx*x;U s 1- (*fc(±2-) h^vx^x^rJW 1 - 
(£fcfc±2-, £fcfci:3-) 7th*'/7DWi7r^ 1- (£fct±2-. 
£fcfci3-, £fctt4-) 7i:h+y7^x7r;K 1- (£££2-) 7*D 
tr^x^^^x^^xXT 1 ;^ 1- (£fct±2-, £fc(i3-) 7Dt^x;i, 
^-^r^7D^x7Tjl/ N 1- (£££2-) 7f'J;i/t^ri/x^x^r;k 
1- (xfcl±2-) >(77f 'J;i/t^>>x^x7f;K 1- (£fc{±2-) K 
MD-r^aJ-^rS/x^x^^;^ 1- (£fcfct2-) ^IMJV-f ;i/**i/x*-;i, 
x^^;i/ N -fV7f ij;^^->^f;i/x^r;w 2 -xfJV7f U;i/^+v>f- 
;pxx^;K 3, S-^^u^'J^^^^x^t^K 1- (£tci±2 
-) -o*v>f ^^-^ri/x^^xxx^ftif] x &Wi7)ij3>z)\,*=L)\, (fiis 

) T/^AxXfib <fc£;tK2-*S/;i/x?-;ux*x;i,fc£) % =y (tfcJi 

^afctthy) mm) (tctx.ti 2-3- hx^^x^ 

iry^M^riK !B=IR^ h*2/*;U#-;i/**S/^^x^^;K 1- ( 
£tz\±2-) / h*^ft;i/;ifx;i/;fr:ifS/x^;i/x;*^;K 1- ($fcii2-) x 
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t^rV-;i-4-'f;i/) ^f;H7fM (5-xf-;u-2-**7- 1, 3- 

^**v-;i/-4— r;b)-^f-;i/x^y;K (5-7dk^-2-w-1, 

3-S?**V-;i/-4--H1/) x*-;ux*?jl/&£] ; ffifc7\>l>*x;ux;iy;i, 

fcii^.«x^-x;i/x^^r;i/ x 7*0 Kx;i/x*y;i/fc £) ; j®il&®&g£'J>ft < 
ti) ^^i^bT^^T^»<t^r^T;^ 7;^;i/x7f^ (fci:x.«^>v;i/x 
4-^ h^i"^>i/;i/x^7 i ;i, > 4 -— hD^>yji/x7f;w 7i| 
^•;1/x^?;k h 'J^^x^t 1 ;^ ^>Xt H 'J ;H7fJk h^>7 
xx;i/) ^^-^/x^xJW 3, 4 h*v^>v;ux7^JK 4-th'Ddr 

'J^x^T^K *S/^;Ux*r-;i>, ^xjlxXrJb% if) ; 7 * »J ^;i/x*x 
LTfcL <£&r;U3*S/#;p#x^£<fcV7xx;b (ifcttx M37 xx;i,) ( 
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om^^K n-^ji/*;u;^^;K t -T^ufcjw^ ;k n- 
7U-;K£|R7;u*;u*;w^-f;i,s (5";-;u«*jj:Wfift7;i.+;i/a£tJ:ii?iS3 

. 1 -Ki^S^Ufc/lrsi?-;^ 4- ( 2 - 1 F D^->xf;i/) -1-^7^; 
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TTS/;u3lj £:LT<±. fliJ&J^S/JK 5?#&7^>;k Ifcj&lT^k 
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* Y*i/-h)\<7£-)\,^ x h*S/*;M?x;k /D^^ri'iJJP^ 7>*^a 
? tot )),•$=.)], (fcfc^tttr-;u2j-^i/*;i,#-jK 7*))),***, 

> - s z. J: #T- £ 2 . 

^7S/;i/fcLTtt, C6-C1 OTUjfr (fct^K^O*;^^ j,;^ 
^n^fcif) , N- (C6-C10) 7'J-^i;^A (tzt*. 

&MM7*/)W tztX.im%&lJX\'$-)l, ; &mm (£&) T^l^y-Ol, (fc 
fcAttM»T*^-;w *j*si7 , n;w;k &m^y? 
>-Ok aX»^*iJV-f «£&) T;i/>r^;i, (fcfc^tfH 
mmyn^ysfjK *MM7tJ4)K ajJSW^-fey-f 
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*;u3fc>gti-fttifi. sift^^x 7^^5^F>ffi. sou* 5 >Kfc 
#«i»®to^ttS*JW4<*©#T£:fcT3»£fea *«8§li*ft6©« 
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**W©atti9fcfl;£&*:i,TH\ a (IX) f^n^>x>f^v-;^ 

Ifrttj:, 6-^>f>7W^ijjW^-fjH-(2-^DD'<>yJl / )-2-^jl / 

2-^DD-c>«;;H-2^f;K>x^ 5-(4-£ o o^>-tf >*a,*- 

;^;i/;^;i/)-i-(2-^oDA>i;;i,)-2-^fjK>X'f ^v'-;k H2-£ 
p d ^ > $; ;i/ )-2- * ;u -5- ( l-± 7 * v > X ;i/ * - ;i, ft ;i, ^ ;i, ) ^ > x -< S 9 
v*-;k H2-^dd^> )-6-* * > x ;u* r. ;u a^e >r ;u-2-^ ^ > 
X-i* ^*V— ;k 6-U-7*£>xJl/*x;i/>b;w^'f ji/)-l-{2-7 o D^c>i;;t,)- 
l-M-KHsXJ l?>J-)\,, H2^DD^>i/jH-2^?;H-(l-t^^>7 
i^r^iJW^^K/oX'f 1-(2-^dd'<>^)-2^^h 
-(2-rD/i>^;u*-;i/*;pA-^^;i/)^>X-r ^ l-( t7 xci;i,-4-f 

6-(1-7^>x;i*z^;w^^^)-i-(2 ) 4-J/^dd^>^!/)-2-^;k> 

-W-2-x^;u^>x>r ^v'-;k 6-^>^>t > )^-j^)uj^^ )v-i-(y. 
7iz;i/-H;M?;i/)-2- I- V 7;u^d^^-;u^>x^ 5-^>-tj> 

>X>f $ ;u N 6-^>-if >x;i^^x;i/ij;w^-r;i/-2-i/^oXot;i/-l-(2 
-7;u^D^>i;;i,)^>x-r * N— ;u-3- [i-(2-*d 

D'Oi/JVH-^ fM>X-f > Ti7 i))V7* h\ N-^>-g> 

x;w*x;u-2- [l-(2-^DP^>yji,)-2-^^;i/-t>x>r S *V-;u-6--r ;u] t 
"zYTX |\ l-(2-^DDA>yji,)-2^^ni-(2-t7^l/>7;^z;W;w 
;i/)^>XW 5 ^V-zu, l-(2-£ p d^> )-2-^ ^;i/-6-(i-^- 7 ^ ^ > 
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VJ—Jl, 5-^>-b">^;i,^-;u*;ws ; E^;u-2-^>v;u-l-(2-^no^>i;;u 
H>x-f ;k 6-^>Hf >^;i/*-;U/t7;w^^;i/-2-^>i;;i/-i-(2-^ 

x-;i<M-^;i^^;W-2-^;i/^>X^ * ^.7-;^ l-(2-^DD^>^)-2- 

fT*J-)W l-(2-^DD^>i;;H-6-(H h^i/'O-tf >x;i>*-;i,;b;i>M-^ ^> 

a:>X;i/*^;t,*;i/M^-f Jb)^>XW l-(2-:7DD^>i;;i,)-6-(2 
,5-^^^-;i/^>-b*>^;u^-;i,^;| / ;N-^^;i / )-2-^^-;i,^>Xi' * 1 
-(2-^PD^>i/>)-2-^f;H-(4-±hD^>-l:>7;^zj^^^;i,)^ 
>Xf l-(2-^DD^>i/;vH-^5 : ;H-[4-( h U7;i/*-n/*-;u 

)^>^>x;i/*-;i/#;w^^;i,]^>x^ ;k 6-(2-£ d o^>-fe- >^ 

;i,^-;i,*;w^>f;i/)-i-(2-^DD^.>i;;i/)-2-^^;U'<>X>i' ;k 6 

-^>^>7Mr;i/ij;b;^<;H-^>^-l-(2,4-y?DD^>i;jb)^>X 

^>y;i/)^>X-f $ *V— ;k 6-^>^>x;i/*-;i^;w^-owi-(£7 xr. 
;u-4--T;i/^^;i/)-2-t p o^'ox^r ^ *V-;k 6-^>-t?>x;i/*=;i/:*j;i/ 
/^>r;i/-i-(tf7x-;i/-4->f;b^7-;V)-2-^;i'*7 , h^>X'f **v-;k 6-^ 

7 x ^;i/-4-T ;M )-2-* $ y ^ >x-f * *v-;k 2-7 - j -6-^ > 
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;t/-l-( 1 7 x=;u-4-f ;M =}-)\> )-Z-t duj, fji/'s > x-< S y 6-^ >-t? 

X-i ifJ-)l, 6-^>Hf>>ui/*— Jb*;wt*4 ;i/-l-(K7x;:;i,-4--f 
;u)-2-i-7-Dtf;^>X^ 6-^>*>^;b*=^*;u;^-f 

tf 7 x -;i/-4--f ;M ^K-^^l/xtf-ox-f li?*J- 
;K 6-^ > -t? >x;u* - ;i/ n^e -f e 7 x zi;b-4-^ ;m 3^ ^U)-2-n-7"o 
^;i/^^-^>X-f ^ ^y-;Ux 6-^>-e>^;i/3h=;i/*;u;^^;u-i-( £7x^ 

;i/^-;i/*;u^x-i';i/-l-(2,4-^7;i'*D^>i;;i,)-2-^^-;u^>X'f 
;K 6-^>-tf>^;i/^^;i/*;u;^^;u-i-(tf7 x -;b-4-><;M^;i/)-2-7 x- 
;i^>X-f spy— jk fi-'O-K )\,-2-*?-)\,-i-(z-- f. 
D'«>^h>X'f ;k 6-^>Hf>7x;i/^^;i/*;wN-^w;i/-2-^f-;i/ 

-l-(4^>i?;^^s>^>i;;i/)-2-^7 L ;u^>x-f ~ S-^>-e>Z)i 

>-fe*>x;u*.=ji,-3- [l-(2-^ d D^>y;p)-2-^ f-;i/^>x-f S£V-;i/-6— f 

2,3-f L 7'^r^-;i/-4-'r;u)'<>^;i/]'<>x-c s*V— ;k H2-*dd^>$?;i, 
)-2-^;i/-6-(8-*y 'J>7W:WWM^>X^^M 6-(4- 
t- y^jv^ > 7x;u^-;i/ * ;un^c -f ;i/ )-l-(2-7 d d ^ > )-2-^ ?-;u^ > 
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-2-^;u^>X^ i-(t7i-;H-<;Mf;H-6-(i-^>7;b 

v^>^;i/)-6-(i-x*>x;i/*^;i/*;w^;u)-2-;< ^->pifM>x^ - 
*V-ju* 6-{i-7^>x;u*^;u*;i'^ i E'f;i/)-i-(2,4-^^DD^>y;i/)-2- 
^ V**s* s f-)\'^sX<i ^*V-;W l-(2-f D n^>i?;i/)-2-y?;wfi-(i-7D 

-l-'f ;i/*;i/^-;i/)-i-(2-^pp^>^;i/)-2-^^;i/^>X'T 5 ;w 6-^ 
>-£ >*;i/*^;i/2j;w^^ t: 7 ;t:z;i,-4->f jm -^;u)-2-i/ £ d xd 
^>X-T s *V— ;w i-(2-7 □ D^>i;;i/)-2-X^JU-6-(i-^>^ 
i;w^^H^>X-f^y-;K l-(2-^DD^>i^;i/)-Hf;H-[ (3-^ 
5 L ;i/7'^>) *;u*-;i,;b;w^^;i/]^>X^ l-(2-i7DD^>y 
;u)-6-(l-^^r-9->x;b^r:;i/*;w^^;i/)-2-^x;u^>X>f ^*V-;k 7-( 
1-X* >^;i/^n;i/*;w , ? ; &'f ;i/)-l-(2,4-i?^DD^>i;;i/)-2-^^Ji''<>X'f 

/■5>]x;u^^;i/*;i/n^w;u]^>xw ^i/-^ 4-(i-x^>^;i/^-;u*;i/ 
M^>r;u)-i-(2,4-^^nD^>i;;i/)-2-^^;w^>X'< ^yv-;w, i-(4-^> 
i J)\,**i'^>*j)i)-%-{\-'7$>7>)\'*-)\'i3)\sJ^<< ;u)-2-*?-;i^i/X-f $ 

H-[(2 , -7;i/^-Dii7xx;i/-4-^;i/)^f-;i/]-2-/f-;i/^>x^ 6 
-d-X^>^;i/^^;v*;w^ ; E'f ;i/)-i-[(3-7;M-n t7i-;H-^;i/)^^v 
]-2-*:M,^>x^*v-;k i-(2-^dp^>^)-6- c (2-/h* 

>>x*>) ^MzjWiW^^l] -2-^M>^ 1- (2 

-^on^v^) -6 - ( l -^it^x;!/*-^*^^ ;i0 -2-/f- 
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l- (2, 4-^DD^>y;b) 
>*>x**-;i/*;i^.f;i,) ^>X-f S*v-;k i -( t7 x-;i-4-^;i, 
-2-x^-6 [1- [3- M****) 7*D,1>] XJl,*-,^;^ 

>^/b*=;u*^t-f/u) *c>X-f **r\/-;i,, 6- (l-y^>^;^-;^;u 
>*E-r;i,) -1- (2,4-j;^DO^>i;;i / ) -2-^;i/^>X^ i- (4- 

t7x-;Mf-;v) -2-x^;i,-6-[l- 7* n,**,^ 4 » 

3 ^>X-f S^/— ;k 5- (l-7^>7W_;i/*j^>f;i / ) -1- 
p^>>>VW -I'tmiyxj zyy-^ 1- (4-t7x-;M^) -5- (l- 
-7t>>Z.)l*-JUti)\,j^4 )i) -I-?.?- X4 XW-)l s 1- (4-f7xz 

6 _ (l-7tr^X)\,*-)\,j])\,j^4 )i) -2-^3-)V-\- [4- (4-7;p 

a;w^<f;t,) -1- [4- (3,4-s?*nn^>s;;M-*$,) ^>^] _ 2 - x ^, u ^ 

>X-f**V-;b % 6_ (1-7* ^7>)l*-)i,i3)l,;^4 ji,) -1- [gee- (2,4-v£ 

't^*) -1- [4- _2-^^. ;i/ ^ >x ^ **V-;i,, 6- 

{1-7*>Z)I,*-)\,13)),^4 )],) -l- (2 ) 4-y^DD'<>^) -2,4-^*^ 
»?>X-f S*V-;K 6- (1-X^>^;u^x;i,^;w^^;u) -2-^;t,-i- ( 

-2-^^-1- (2-Kys>;M*-;t,) ^>x-f *yy-;K 1- [ (4-^ 

^J^()17KJ) -6- (l-^>X;U*-;b*;w^^ / ii,) - 2 -^ 

- [4- (2-7ir;nf^) ^>^] <iyX4 1- [ (4 t> 

V-Oi/) -^>^;u] -6- (l-7**>x;u*=;i,;b/ws;e>ou) - 2 -^^ ;l/ ^ > 
X-f$yy-;W 6- {l-7?>Z)l*-;\,j3)i;^4 ji) -2-*t-)\,- [4- 
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(2-7x- ji,x^-;i/) ^>y;i,] ^>X^*V-;k 1- (i/^>v77> 
-2-4JV*9-n,) -6- (l-T'^x^^u^WN-^-f ;b) -^-^^^o 
X-f S*V-;k 6- (l-7#>Z)V*-)\st>)lrt ; E>( )V) -1- (2, 4-^£d 
D^>y;i/) -2-fc. Ka^^X-f S*V-;K 6- (l-7?>Z)Vfc-)\,t> 

6- (l-y^>^;u*z:;i/*;i/;^-f -2-/^^-1- [3- U-Xn^ 
*i/*;^-M-n-rD tJlz-OX-f 5. 6-x h *i/#;u#-;i,-2-[l- 

-ii-7'Dtf;i""OXW ;w i-(Vf7x-;u-4-f;i/^^;i/)-6-a: h^i>*;i/ 

V ju)-2- X 4 6-xhJF>>i;^_;H-(4-^ h*i^> 

S/-;i/)-2-^^;i/^>x>f x*rv— ;k i-[2-(^>-fe*>x;i/^-;i/p<^;i/)^>v;i' 
l-e-xh^i/^^ifn^-^^^^X'f H2-'>7M>yjH- 
6-(2-i/7'y^>^;p^-^i/*;i/^-;i/)-2-^x^>X'r H^7 

x h^^*;Wz;H-^f;H-(2-t7?-;M^)A>X>f $^>;-;k 
7ir;H--f;Mf;b)-6-x h #i/£^#.=jl>-2-x?-;i/^>X'f % ;i/> 
6-x h*S/#;Mfx;i,-2-n-Xn t:;W-i-Xo t^L^OXW ^ 2-^> 

;w2-n-Xn tr;i^oX-f ^ tr*J—)K 6-*;i/#*S'-2-n-rn £;i,-i-i-XD 
^>xw s *V-;i/x i-n-7*^;v-6-*;u#^i>-2-n-XD t;b-t>x>r ^ **V- 
;u, 6-A;i/^= i lr^-2-^^;i/-l-{2--ho^>i;;b)^>X^ i-(K7 
x-;M->f;Mf^H-A;^ j Pi'-2-^fM>X>f$^V-;K 6-;fr;utf* 
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^^M^tO^X-f = l-(t7i-;hH;M^i/H-ij;pt^^ 
-2-x^;i^>X-{ 5-*;^^i/-2-/f;hl-(2-z hD^i/i?;uH 

>X^ I fry— ;k l-(K7ai-;i/-4-^;b^7 L ;i/)-6-*;i/#^r'>-2-h u 

*;i/^-;u-2-^^;y-l-(2-- h □ -OSWoXi' 5 VJ—)K 

Wf;i'-2-D-7nt;i/-6-[(2-^'j-;jMf;HA^^^;i / ]^>x^ 
s yv-ji/x 2-d-7d t;i/-l-i-7*D ^;H-[(2-t 'J y;Mf^)*;w^^ 
^>x>f ^ l-n-7*?-;i/-2-n-7D e;i/-6-[(2-£ y s;;m^;i,)#;w^ 

-oi/J^XW * *v-;k 2-^>^i/-i-^^ji/-6-[(2-t:us;;i/^x;b)3!7;w^ 
^-r;i/H>x^ H2-* h^r^^>^;b)-2-^^;u-6-[(2-^u i/)i< 

^;i/)*;wt^;i/H>x-f «*V-;k H4-* h*i"<>$;;i,)-2-,*?-/i,- 
6-[(2-try ^^^;u)*;w^^;u]^>x-f 5 *v— ;w i-[2-(^>-e>x;i/ 
*-/M ^;u)^>i/*;H-2-^ *-;i/-6-[(2-t: U ->*;M ^ ju]-c>x 

-f SJ'V-^, l-(2-i/7^^>v;i/)-2-^^;b-6-[(2-t:Ui?;u^^;i,)^;i,n^ 
•Y;v]^>Xi' S^vf-JK i-(t7i^;h2->f;M^)-2^f;H-[(2-tij 
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2/*;M*\>i/)3b;w^ ;i/]^>x-i' **V-;k 2-*^;i/-i-(2-^7?-;M3 L ;u 
)-6-[(Z-k »J y;M7-;i/)#;w^ ^l-ox^f * *V— ;k l-( 1 7 x - ;i/-4- 
<* ;i/^f-;i/)-2-x5 L ;u-6-[(2-t: , Jx;i'^f-;u)*;i'^ z &-<;i/]^>x-f ^*v-;i/ 
% 2-*3-)i-l-{2-- V p^>S/;i/)-6-[(2-t^'J y;v/?-;i/)jb;w^-f ;u]^>x 
-f 2-^^;b-l-(2-^ hn^>y;W-5-[(2-KUS>;M?-;i/)*;w^ 

<i)V]'<>X4 ZW-JK l-(K7x^-H ;M^;iO-2-^;b-6-[(2-r U 
y;u/f-;i/)*;wt j e-r;i,]'«:/;c-f 5*V-;w l-(4-^>^;u^^^^>^;b) 
■2-^H-[(2-K^]M?M*;w^'(ii/H>X>f 2-^f-;i/ 
-H3,4-^fl/>^t^i"<>yil')-6-[(Z-K , Ji;;i//f;i')AJW! : &'f;H^> 

x-f s*V-;k 2-^^-;i^6-[<2-K»Ji?;u^f-;i/)*;w^-f;H-i-[4-(i.2,3- 
f 7^7V-;H-f ;H^>y;vh>X'f ^ y^-iW 2-**-;i/-5- [(2-tu^ 

"OX* s*V— ;k i-^>M>^)v^-)i-2-/y-)V 
-6-[(2-£ <;wfA)*w^-ffl']'^X'( ;w i-^.>-fe*>^;i/^^ 
)l-2-*?)l-5-[(2-\l*) i/)\s*7-)\<)ii)\'>^'( M'OXJ ^V-;K 2-^^ 

^/-H4-= hD^>5?;b)-6-[(2-K»Js;;i'y f-;p)*;i/^-f ^]^>x-f s *v 
-;i>> 2-*^;i/-H4-- hP^>^;b)-5-[(2-t: | J 
>X4 5*V— ;k 2-^ f ;n-{2-7 xzfl/if ;vh-[(2-k y 
^=t-()V)^>X^ ZfJ-)\s. 2-/fM-(2-7ir;nf;i/)-5-[(2-t'Ji;;v 

-2- tf-fr-s-M-w M-hnn^i x 4 i-[4-(^ 
>-tr>*;i/*^;v7 5. ; )^>^]-2-^^;v-6-[(2-tf 'J s^i/**-^)*;^^ 
;u]^>X>f £*V-;k 1- (t7iz;H-'f;Mf;i) -2-*3Mu-6- [ (2-e 
u^;M^;i/) rs^^u] ^>x^*V-;k 2-^>s;^-6-*;u^*s/- 
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fM>X-f^ l i-^ 6-*;U#*5/-l-[(2*-$'7V tf7xzjH-f;b)^ 

;H-2-*f-;i"<>X-f S*V— ;u, 6-x h*^£;i,#-;i,-H(2'-7;u;rpt:7 
*=.)\,-A-4 fr)*f-)],]-Z-**-)),'<>X4 K^J-)l, 6-£;i^3ry-l-[(2'-7 

1 7 i-;H->f f f ;K>x-f 5. 6-x 
;u#x;u-i-[(3-7;i/*P £7 ir;H"f;b)^f;H-2-/ f-ju^x^f s 

6-* *>-i-[ ( 3-7 ot7 x ~;i/-4-^* ;w ) / ?-)i]-2-* y x-i 
S*V— ;k 1- (4-e7xx;M^;iO -5-iF*J/jjjl/^H-ifM>X 

;k 6-x h^f ^fc^x^-z-x^u-l- [4- (4-7;i/^-D^>s;;i/^-^i/) 
'O^'A] ^>XW $tr*J—jUs 6-*;i/#*^-2-xf-;i/-i- [4- (4-7;i/^D^ 
>5W***» ^>X-T l- [4- (3,4-y*no'<>s;;t/ 

^<>^;i/] -6-x h*i'£;i/#x;i,-2-x 7 t ;v^>X>f ;w 6-* 

;i/*3rS/-l- [4- (3,4-^£pp^>s^i/;t3rS/) 'O^viO -2-x^;wox^ 
S^V— ;k 1- (4-t7ix;Mf;v) -6- (n-7"?\>t/fc;w\-^-f -2-x?;i/ 
1- (4-t7i^;Mf;i') -2-x^;w-6- (*7*/-;b-2-w 
;i/*;w^>f^) ^>X-f $*V—;is 1- (4-t7izjMf;i,) _2- x ^;n5- 
(2-tr»J5?;i>*;w^&-f;iO ^>x>r^*V— ;w l- [sec- (2,4-^^dd7x 

-1- [sec- (2,4-^nP7x*7\>l>) ] 3-JW<yX4 K VV-JK 1- (4- 

tf7xz;^fA) -2-x5";i/-6- (7xx;i/*;wt=E^f;i/) ^>X>T ^ 

x 1- (4-t7xz;Mf;i') -2-x^;u-6- (1,3,4-^7^7 vr-;^--* ;u*;w^ 

'OX-f * *V— ;K 1- (4-lf7xx;M?-;u) ^-x^-S- (f 
V— ;b-5— f ^*^^-f^) '^X'f?^;-^ 1- (4-K7xr;Mf;b) - 
2-x^Jl/-6- (1,3,4- h U 77—^-3-^^*;^^^;!/) OX-f^v'-Jk 
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1- (4-t7HJMf;i/) (l,3,4-hU7'V-;b-2-f;P*;W^-f^ 

) ^>X-f^^7-;k l- (4-t7i_;M^) -z-if;v-6- O-ku^u* 
;w\-^-oi/) ^>X^*V-;u> l- (4-K7i-;^f^) -2-x^;w6- (4- 
tys^U*;!^^-^) 'OX-f 1- (2,4-^7DD^>s;;i,) -2,4 

,-v^^;i/-6-^ h^r^>*;i/^-;i/^>x^ s*V— ;k 6-3b;i/#*v-i- (2,4- 

-2-**-;w-i- (4-7i; *'>^>yn<) 6-jb;i/***>-2-^ 
(4-7 x,/**/^*;^) ^>X4 < 6-xh**,j!j;i,st?-;i, 
-2-^;i/-l- (2- tf u^;u^f-;u) 6-*;i,5K*s/- 

-)1-2-Jt-)1-1- (4-x h n^>i;;u) ^<>X>f ^ *V-JK 1- (4-7* 
>"<>v;i/) -6-iF+J'A;^-2-^fM>X'f5r;-^ 1- [ ( 

ztrv—fr* l- [ (4-^>yw;i/7 > ^ y) ^>^;i/] -6-*^^^-2-/ 

WOX-f^HK 6-s^*J/*;^-2-^^-l- [4- (2-7 
i-JI-xt-;!/) ^>v;U] ^>X^ ^ *V— ;K 6-xKi/*;^-;i,-2- 
^^-l- [4- (2-7i-;i/xf;i/) ^>s;;H -'ox-f ^ py-jb s 6- 
*;i/Ji?4r2/-2-**-;i/-l- [4- (2-7x-infji/) ^>i/;u] -^>x>f 
S*V-;w l- [ (4-^>y^;v) ^>^Ji/] -b-3-Y*^i3)\,X-)\,-z- 

-2-^^;i/^>x-f 5 *V— ;k 6-*;i/4?=Jp^-2-^5 L ;p- [4- (2-7x- 
ji/if-^) ^x^yHK 1- (^>y77>-2--f;w 

f-ju) -6-x h^^7i;i/^x;b-2-^5 L ;i/'-<>x-r irv-jUs 6-tj;i/*:^> 

-1- (^>V77>-2--f;MfJb) -2-^f-;u^>X^ 6- 
xhir^*;i/^x;p-2-^f-;i/-i- (2-=*v ^;u) "ox^^v'-^ 
s 6-*/nfr*2/-2-.**-;w- (2-*>"j;i/^,>u) ^>x^^yy-;K i- 
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(2, A-Vtuu^¥)\,) -2-b h Jr^A;^rM>X-f 

6-xh^>>*;i,^-;i,-2-^^;i/-i- [3- (4-7D^>fv4> 
^>x>T5^^-;K RZFG-j]Jl**is -2- [3- (4 

^ (XI) T«^ti4^>X^ ^yvr-^^co^fiRj^tTI^ HZ-^dd 
^>s;;i/)-6-x h*i/£;i,#-;i,-2-7x-;i/^>X-i' 5. *V-Jk 2-^.>v;b- 
5-*;u^^i/-l-(2-i7DD-<>i;;i/)^>X^ <^^-;u N 2— i>^;u-6-#;i>* 
^v-l-(2-^DD^>i;;H^>^ ^*V-;k 2-^>S/;i/-5-*;b^^ *>-!-( 

^?DD^>i;;H/<>x^ ^vf-;k 2-^>^;u-i-(2-^dd^>v;u)-6-x 
h * *>)l?s-)],s<. y %4 % *V— ;i\ 2-^ > ^;i/-l-(2-^ DD'O^ )-5- x 
h*^*;i/^n;^>x-<' ^ ^^-;i/ s 2-^>^;i/-l-(2,4-^*^ d D^>t;;i,)- 

;i/H-xh^i/A;^r;K>X-f$^;-;k l-(2-^ p □ ju)-2-;( 

-7"* U l-(2-^ n D-i>i;;i,)-6-[2-{ t: l> 4 ,i,]^> 

^^f;K>X-f;^;-;K l-(t7ir^-H;Mr;i/)-6-*;i/^>-2^ 
;i/fc;i/-2-^ s*V-;w l-(4-^>i;jWi^> i ;;| / 

£ (XII) fl^S'OX^ ^^/-^^©m^JtUTIi, 
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, l-(2-^ □ D^>i/;H-6-^ >>;i/7 5 ;-2-n-7n t;K>X^ ^ y^-JK 6- 

5 y-l-(2-^no^>i;jH-2-ii-7Dt;K>X'f 5 ^V-JK H2-?dd^> 
yM-2-n-7Dt;i-6-^^ K^>X-< £ W—toy 6-t-7 h 
5 >-l-(2-£ DD^oy/H-Z-^fM^ 5 6-7 S y-l-(2-* D 

^;v)-2-^ 5 yv-)\>&vs-(l-7* >x;i/*x;i*7 ^ ; )-i 

^ (XIII) ^^\/-;i/SS«{*:coa«:«fcU-Ctt. l-(2-*n 

y^H-J/7;-2-n-7'DtJK>X'f $*V— ;i/fc£#We>*U 3 (VI) T-a 

4-v* ;;7 x - ;M f;i/*;i/nx^W-2-n-7D tM>x^ ^ 

j $r ;k i-(2-?DD^>y , M-2-y^D7n e;i/-6-(2-k: >; y ;i< £ 4 
;w)^>X-T 5*V-;K H2-AA**H-KBiJs;y*;i/*r;i/H-(2-^D 
D'<>i;;b)-2-D-7DtM>x>f s*V-;k i-(2-^DD^>s/;p)-6-[N-pt 
f M-(2-t'J y;Mf JH*^w^^ ;i]-2-n-7D t;w>X-f ; y 1 /-^, 1 
-(2-? DD^>^;i/)-6-t:^n-;i/*;u;t : E^;i/-2-ii-7 , D e;i>^>X^ 5 

l-(2-£ dd^>^ H-C** 'JyVA - ;u)-2-n-7n > X 
4 5#V-;i/> H2-^DD^>yM-6-[N^f;H-(2-li l Ji/Mii^^^;i' 
K-n-7 , Dt?;u^>X>f 5 2-n-^;w-l-(2-7;i/^-D^>i/*;i/)-6-[N 

^-;i/-N-(2-K ■; i/K* f-^)*;w^-f ;i/]^>x^ 5. i-t/tu 7d 

t:;v-l-(2-7;i/^D'<>S/';i/)-6-(t:^n-;u*;wi ; E'f;u)^>x>f s*V— a- 
x 2-[[l-(2-i'DD^>^;b)-2-XTM>7'f X7 y J— fr-G-J WizJlX-frT 
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;i')-6-ih^>>*;i/lfrM-n-7 , Di;M>X'f 
-;i/-l-(2-7;i/3j-n^>i?;i / )-2-n-7'Dt;^>X'f **V-;i/ N 6-xh*»>* 
;i/^-;u-l-(4-7;u3j-D^>i/;i/)-2-n-rDtr;i/^>X'< 6-x 
i/*;i/^-;i/-l-(3-7;u^-p^>i;;p)-2-n-7 , o ^ *V— ;w l-(2 

S *V-;K l-(2-£ □ u^i/)V)-l->s>?u X^;i,-6-x h ipy*;^--;^> 
X-< $$*V— ;K l-(2-i7DD^>s;;u)-6-x hapi/^^^-^-n-^v^;^ 
>X-f S*V— ;u, 5-*;i/^^rv-l-{2-^Pn^>^;i/)-2-n-Xn^;i/^>X^ 
6-*J^dr^-l-(3-^fM>^M-2-ii-7DtJK>X< « *V 

2-n-x^;u-7-*;u^^ri/-i-(2-^PD^.>i/;i/)^>x-f s*v— ;k 6- 
A^i'-l-fE-yWDOyM-E-i.^orD^K^X^ KW—Jl* 2- 
a-y^-Jv-6-i3)l^^-l-{Z-y)\,^rri^>i;^)^yX-f * 1-(2-£d 
o^>y;i/}-6-^DD*M-;b-2-y^D7Dt;K>X^ $ *V— ;K l-(2- 
£ n P^>v;M-6-^;u;}t y y *;u/^>f ;b-2-n-XD t;u^>X-i' ^ ;K 
2-* o d ^ > )-6- [ (2- tf »; ^ ) * we -f )i J ^ > x 
-f'^yy— ;k 2-n-X^-;i'-5-*;wt-t^;i/-l-(2-^pp^>S/^)^>x-< ^ 
vf— ;k l-(2-£ p p^>i/*;i/)-2-*>^ p Xp t^u-e-^l/* y y *;u7jfx;w^> 
X-f 5 ^y-^K l-(2-^ DD^>y>}-2-y^D7D tr;i,-6-[(2-£ 'J 2;;M5^ 

* ) * *oi> H > x-f $ *>V-;k i-(2-£ p p ^ > )-2-> * p x^ 
6-[(2-K';^;i/^^;i/)*;b;^^;i/]^>X^ S. *V-;k H2-^Do^>y-;i/ 
)-2-n-XP fc^-5-[(2-t: y ^M^i/)*;^^ ;i/H>x-f 5 *V-;u N i-( 
2-^DD^>i;;i/ )-6- 7j-AA;w^^ ;u-2-d-Xp t:;!/^ > X-f ^ ^ y-;i\ 
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X-f ;K l-(2-^no^>v;i')-2-n-7"ofc:;i,-6-[(3-t'JS/;i/>^;i/)* 

JW^-f ;u]^>X-f * $rvf-;k l-(3-^f;K>y;H-2-n-7Dtjl/-6-[(2-t 

u ^;i/^5 L ;i/)*;u>'^ ; E-<;i/]^>X'f H2-?do^>s;;i,)-2-x?- 
;u-6-[(2-tr 'J v;u^^;b)A;w^-f ;H^>x^f ;w 2-n-x?-;i/-i-(2 
-^DD'<>s;;i/)-7-[(2-t»js;;i/^^;u)*;uA- ; E^;i,]^>x>f s*V— ;w 2 
-n-x^-ju-i-(2-7;i/^-D^>i/;i/)-6-(2-fj t/frtmiafrrt^j 

W— ;k i-(3-?pd^>> j ;1/)-6-x h^ri'*;i/^^^-2-n-7'D £;i/^>x>f 

;K l-(4-i7DD^>v;u)-6-x h^rS/*;u4?^i;u-2-n-7"nt:;i/^>X'f S. W 
—jk 6~x h^ri/>b;u^-;u-2-^5 L ;i/-l-[2-( h U 7;u^D^^;b)^>>?;p]^ 
>X-f ;w 6-x h^i/*;i/^-;u-2-^^;wi-[4-( h 'J7Wd^^ 

6-x h=^>:*jJU#x;i,-2-^;i,-i-(2-^;b 
^>^;i/)^>X-f ^*V— i-^>^;i/-6-xh^ri/*;u^-;i/-2-^5 L ^^> 

XW \ ;K H2-^DD^>i;;i/)-5-xhdri/3b;i/7}f-;u-2-^^;^>X 
-f ;k l-(2,6-^^OD^>i;;i/)-6-x h^i/3t;;i/^-;i,-2-^^;i/^;> 

X>f 5. *V— ;K H2,4-2/^ d n^»';b)-6-x h 3r^;*j;i/*x;u-2-^ y-fr^ 
yXJ JK 6-*;^^v-l-(4-^DO^>i;;u)-2-n-XDt;ji/^>X'f 

ijr*j~)K 6-*ji/i?^s/-i-(2,6-s;i70D^>i;;u)-2-^^;u^>X'f ~ 

6~*;i/^^^-2-^^;i/-i-[2-( h y 7;i/^-p^^;p)^>s;;i/3^>xw ^ 
*V-;k 6-*;v#*i'-2-^x;i/-l-[4-( h U 7;i/3TD^^-;u)^>i;;b]^>x 

V— ;k l-^>S/*;i/-6-*;i/^^ri/-2-n-XDt:;i/^>x-f ^^v*-;k 6-#;btf 
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-(2,4- * i?on^>^ )-2-^( >X-Y = l-(H-7f;^ > y ;u 

$^v/-;w 5-*;u^^rv-i-(2-^DD^>i?;i/)-2-^^;v-;>x-f * 

> 6-*;u^^r->-l-(2-^DP^>i?;i/)-2-^^-;i/^>X'f' $ -5rv/_ ;1/x i-(2,4-^ 

-;k H2-? d o^>^;i/)-2-^^;i/-6-[(2-t: u s;;M*;u)*;i/^-f 
>X^f H3-7PP^>y;i^-2-n-XP£;i/-6-[(2-t , iiy;M^;u 
)*;i//iT-f;H'<>X'f ;k i-^>^;u-2-n-7"Dfc^-6-[(2-t:iji?;i, 

6-[(2-tr'j^;i/^f-;p)*;w^^;p]^>x>f ^ l-(2,6-*>*7 d 

^^)-2-^5 L ;i/-6-[(2-t:';^;u^^^)*;i/n^^r;u]^>xi' * *v-;u N 2-p< 
f-;u-6-[(2-t U i;;Mf;i/)*;^^^;i]-i-[2-( y 7^ny^H>^ 
]^>x^r s*v-;k '2-*^;i/^-[(2-Ky y;i/**-;i,)*;w^E* ;u]-i-[4-( h 
'J 7;U3i-D^^;p)-t>i;;i,]^>x-r 5 *V-;K H3,4-^*7PP^>i;;i,)-2 

-^^l/-6-[(2-t»Ji?;i/^^)3b;w^-f;i/H>x-f $^v/-;k 2-^^-1 
-(2-^^^^>i;;i/)-6-[(2-t'Ji;;u^^-;i/)*;w^^;u]^>X'i' ^ *V-;t, 
, l-^>^^-2-^^;i'-6-[(2-t:'j^;i'^^;i/)*;i//^-f;i/]^>X'j' <^v- 
;k H4-t-X^-;>i;;i<)-2-^#;v-6-[(2-lf 'J ^;b^^;u)A;^^>f 

-f S*V-;K l-(2,4-S/*7;^a^>i/;u)-2-^^;u-6-[(2-^iJi;;i,^^;i,)* 
)l^=c^Jl]^XH 5*V-;K l-(2,4-$;7;i/^-D^>i;;i,)-2-/^;i,-5-[(2 
-trUi/';M?;b)A;w^^;i/]^>x^ = i-(z,4-y^D^>y> 

?DD^>i;;i,)-2^f ;k>X/ l-(2,4-^'7 p D^>i;;u)- 4 - x 
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*y f J}\>)-l-*?-)W>X4 1-(2,4->^d d )-5-j. 

)l)-2-*1-)l^>X4 &m- (vr71-)\'±)Vrt*<t )l) -l- (2,4,- 

) x ttK*H4£0fj£ , 
•f>^U>filAi4JE«» U>XU>g&##lf&£> Rabson-Mendenhall^^ 
UXUn-XA. Kobberling-Dunnigan#{gg^ Seipgj&g?, Lavrence&£& C 
ushins££g& , fflMAft* 7? D—AttfliHRfc^ 'btt 

JfiL«£A x &lT»Jfll|g£ (fl*ttftAPtg«0ilftlttttt 

T^St^tt^tiS^©) x KJtoEfi, $&CttcGMP-PDE (#£PDE- 
V) (SSftSk ¥»»9feffffffl, MifcSflUis ¥ffi&lBll&#P 

tt«A) ) s 7l/;^H!R *rtP* 

£fc*£BJ3#*>fciU *»W#6jMWP5-2 2 2 0 0 0 fci'V^TBB^Lfc c 
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-gmp***s;x*x7— m%mtbT<D^>x<< ztr y j-)i&mfr£%^ 

iP%**Wtt, Uca (I) 



n <R 4 ) 




\ 



^py>I?, ad7'J-;H, &SR7*;u*;i>^ ^nffi»7;i/*;uak <£&t 
~hDS, y7;S, 7 , )-)l&A7)\,* 
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, fB#fcb<t±£tt©ivrfn? S£fcJ:r3Tl±«#frftbT^T*»J:^ 

. yNny>js^av^ny>fi!ft#0*^ *©^ny>©aattegfci\ £fc 

ni±0~3(D^S[*5Sl*-r5. ftot, R<#H@s 2<i> * b < i± 3 fioirf 
tt-CIS£bWtt>J:<, *fcfS£bT^fc<T*.J:^. Sfcs *©|g^ttBtt 

Rabson-Mendenhall^fg3£> V^'J=3-XA, Kobberling- 
MIE^ &fctt»M>£s BrinE^ fp^ifiiE^ 5oiM£jM^ (0g 
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mm) , -f >*?>x (fisijiiisgRW-f >*^>^ hw^h >*^>xfci:) 
> Kgffitt&jffRg. stmftttttgB^ ttsassttfirtP* ttm#ittffiK£«2: 

) . JSSttK* *b<ttPCTASfcOfl»WO : PI»-f&j)WRltLTffl^ 

-1- (2-^DD^>^) -6-xb^r2/*;i/^r.;u^>X'r * yv*— ;K 1- (4-7 

-;w 2-:/?-;u-6-x h^>#;i/*x;i,-i- (4-^ hJp>>*MrM>^) 
>X-<S*V-;k 2-7 r f-;i/-6-x |^>#;u#x;i,-i- (2-7;w:*p^>£;;i/) 
*V-;k 2-7^;i/-6-x b=^>#;i/tfx;i,-i- (2- h y 7;i/*P;<^ 
;^>y;i/) ^>x^^\/-;w H2-^pd^>^) -6-x b^ri/*;b^x 
;u-2-x*-;w*>x-f XW—frs 1- (l-^uu^>i/)V) 
;i/-E-7D^K>X'f 5 *V-;k 1- (2-^cd^>^;u) -2-^^d7d^ 
-e-i^^i^^K^X^^-jK 1- (2-^nD<>i/» -6-xh^r 
i/*;^-;H->f v7d t;K>X-f $ *V-;k 2-75 L ;w-l- (2-£pp^> 
s;;i<) -5-x h #i/ij^r;K>X-f 5 ^^-^ 2-X^;i/-l- (2-£pp^> 
-7-x Mri/fc^tfx^^XW 1- (2-^pd^>v;u) -5- 

x Y*ci/t>)\,i£-)\,-2-zru VfrsoZJ 2-73-)l-l- (2-^on^ 

#*$"*>5>;i/) ^<>X>f 5 6-3b;w#^^-l- (2-*dd^>$;/|/) - 

2-x^;i^>X4 ^ ;k 6-*;i/^^r^-l- (2-^dd^>*;^) -2-7pe 
;i/^>X-< s^*/— ;u, 6-*;i/^^i/-i- (2-?pp^>v;i/) -2-y?D7Dt 
;K>x^^v-;k 2-^f-yi/-5-*;u^*^-i- (2-*pp^>v;i,) 
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*V— ;k 6- (^>s;;i/3b^/^^) -2-x*-;i/-i- (2-^dd^>-;;i,) ^> 

>Z4 ZW—JW 2-"7>;w-6-*;w^;i,- (2-^dd^>-») ^>X-f 

2-X?-;i/-l- (l-ZuvoVfr) -6- (4-^5";u^^7v-;u) 
#-;i/^>X-f S*V-;i\ 2-X*-;i/-l- (2-^dd^>^) -6- 
/^t-f^) ^>X-T ;k 6-*;uM^E-r;u-i- (2^DD^>i/» -2-x 
^-;u^>X'C S **v"-;k 6-*;w^^;i/-l- (2-^ oD^>i?;u) -2-7d^ 
'OX^W-JK 6-*;i/<m£-f (2-^ □o^>i?;i/) -2-S/£dXp£ 
;i/"*>X-f 5 JW 2-X*-;u-5-jb;wt^-f (2-^DD^>v;i/) ^> 

znyv— ;k 2-^;i/-i- (2-£nD^>i?;i/) -6- ('fvrnr^Mr 
;b) "*>X-f £ ;u* 1- (Z-tunsOisfr) o*;^;H-7Dt 
;!/^>X-f 1- (2-£do^>v;i0 -6- (**\H/*;i,/*^<f ;u) -2- 

7DKM>X^ XjrV— )K 1- (2-?DD^>y;i/) -6- (if/WJW^^I/ 
) -2-Xn£;i^>XW $4T*J— )K 1- (2-^DD^>^) -6- (-fv7D^ 
) yb^^T-fJlz-Z-rot^vX-f ZiT s J—)l* 1- (2-^op^>S/;u) -6- ( 
t^V^y*;^^) -2-7DKM>X'f5^;-;K l- (2-^dd^>^;u 
) -6- (^*'J;a^#=a) -2-XD£;i/^>X-< ^*V-;i/> 1- (2-^DD 
-6- (2-^;i/*'j;xf-;i/) *;w^-f^-2-XD^'OX^ 5 *V 
~;k 1- (2^DD^>^) -6- [4- (2-fc ^U^-t/JL^-ji) * 
;^r;H-7D^>X>f S^V^k 1- (2-£nD"Oi;;i/) -2-7dk;i/ 
-6- (2-£i)i/;Mf-;iO */w^-r;w*>x-f s^vf— (2-£dd^> 

5>;U) -2-7n^;i/-6- [4- (4-7i-;H,2,3,6-r h7t I* DKU y>-WJl> 
) Xt-;iO ^w^-oi^^x-f ^^v-;i/^tfe>ns 0 
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tmm#.<Dmmiz£t)&fcTz>p. -f&mz\ma&-$<Dm£, i~ioomg 
/kg, fia^eaoi^o. i~i omg/kg$-Ht3i~4®^-^-r5c 

011 (4 2) fr^^b^ (4 7) s-e©ft«*^ria-(fft5. 

821 (4 8) fre^fe (5 3) STfOft^S^-rSlTfea. 

B31 ft^fti (5 4) ir<b1t£® (5 9) £T-©fc^£^^T-<fc£o 
H41 fc^fc (6 0) frt>{t^D (6 5) ST?o^«*^-ria-c*5. 
H5{±, fc£4& (6 6) iptbitS® (7 1) STO<b^5S;*^iria-c*5. 
B61 fo&to (72) fr&fc^fc (77) *-C©ft^*^fHt?**. 
H71 (7 8) *^6t(8 3) STO{b^4^rBT*5. 

B81 fc£«5 (8 4) (8 9) STfOfc^sSfc^HTifeSo 

B91 (9 0) (9 5) ifOm§^ti-e3jJ 0 

0101 -fb^ (9 6) (10 1) STOfls^SC*^rHTft5 

e 

Bin (102) tmt£® (107) ST?ofl;^a**ria-c* 
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HI 2H\ {b£«B (10 8) j&»£fls£*J (113) 

H 1 3 U\ fti^tt (114) *e>fc#% (119) 
5. 

HI 4tt. fli^tt (12 0) ipf,fl;^«i (12 5) 
5. 

B15tt, (126) * (bibS® (131) 

H 1 6ti\ {b^ttl (13 2) fr^it-a®) (137) 

So 

HI 7fcJu {fc^ft (13 8) fr*><fb£«j (143) 

So 

H 1 8 tts (14 4) *e,fc£8r (149) 

HI 914, fls#«! (15 0) a»e,<b£«a (155) 
H 2 0 tiu <b£r$) (15 6) <p (161) 

So 

H2 1ft, fls^flj (16 2) (167) 

So 

m 2 2 H\ ft^fc (16 8) * 5,4t^« (173) 
S. 

H2 3fciu fb£«3 (174) frbfc&m (17 9) 
H2 4li, lb£&! (18 0) 2>e>fls£» (18 5) 

So 
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0 2 512, ft** (18 6) *>£>ft** (191) £?©ft¥5£*ij*TE-C& 

So 

0 2 612. ft** (192) #e,ft** (197) *-C©{b^4^tH-C* 
5. 

02712, ft** (198) #£ft** (203) ST-oft^ss*^ <r0T-;fc 

So 

0 2 8 i2, ft** (2 0 4) 3tp £ft** (2 0 9) £?©ft^iS£^ iTET:$, 

So 

0 2 9 12, ft** (2 10) *>e>ft** (2 15) £-e©fc^5££iS-fElT?ifc 

So 

0 3 012, ft** (216) *>e>ft** (221) S-CCft^SCS^fH-C* 
0 3 Hi. ft** (2 2 2) i>e>ft** (2 2 7) S-ec-fb^^^l-HT* 

So 

0 3 212. ft** (2 2 8) *>e>ft** (2 3 3) STO^a^^tHTf* 

So 

0 3 3 tt, ft** ( 2 3 4 ) *» £ft** (2 3 9) ST©fl3MS^fB|-e* 

So 

03 4fct, ft** (2 4 0) 4*6 ft** (2 4 5) *T?Oft«*^fia-e» 
03 512, ft** (2 4 6) frfcft** (2 5 1) 3^<&fc«;fcij*ria-eft 

So 

03 6J2, ft** (2 5 2) #*>ft** ( 2 5 7) St?CDft*SC*^riaT?» 

So 

03 712, ft** (2 5 8) fr^ft** (2 6 3) $TOft«*^fH7J* 

So 
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E3 8tt, (2 6 4) fre>fc£*J (2 6 9 ) *?0fc33S**tiaTf* 

So 

03 911 jb^» (2 7 0) (2 7 5) £?0fc£3$£*tBT?fc 

Co 

04 0(1 {b&ft (2 7 6) ft»Mb£«3 (2 8 1) « 0^3***81!* 
S« 

04 His <b^ft (2 8 2) fr<~,{b&#J (2 8 7) £T®fc^sS4*TBT?* 

So 

0 4 2 ft, <b£& (2 8 8) *6fc^«J (2 9 3) £T-©tt^£^i}-0T-$> 
S. 

04 3 ll fcfcft (2 9 4) (2 9 9) H-C* 

So 

i44li, ft^ft (3 0 0) frfcfc^tt (3 0 5) *T©<fc#a***-Bl?a 

So 

B4 5H ft^ft (3 0 6) (311) STO-fb^iC*5«f HT!* 

So 

14 611 fli^fe (3 12) frZibS® (3 16) St©ft«&^-rB|-C» 

So 

04 711 ft^&J (317) fr<Dft£r$l (3 2 2) StO-fb^S^-rHT* 

So 

04 8 lot* <t&® (3 2 3) (3 2 8) £T©{b#5££^-f 0-Cifc 

So 

04 9 H *b£& (3 2 9) fr&fc^tt (3 3 4) $T?©-fts*S**rHT?* 
S. 

0 5 0 H fc^&l (3 3 5) <bfc£4fcl (3 4 0) ^TOft^fc^TB-Cfc 

So 
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0 5 114, (341) i»»6^«J (3 4 6) £T?0fc3*5$fc**ig-Cfc 

So 

05 214. fc£*B (3 4 7) 1?t>fc&m (3 5 2) £T-0{t^5££^ t0T-$> 
05 314, (3 5 3) ipe,fc-&» (3 5 8) £T-<9fc^:iS£^1- 0-C& 

So 

0 5 414, -fb^ (3 5 9 ) fr6ft£» (3 6 4) 3;T?©fti3*sS&jj*rE|-Ca& 

So 

05 514, {b£4& (3 6 5) *6ft^«J (3 7 0) Sl1fOft^SCS^1-|2nf» 

So 

05 6 I4 N (3 7 1) (3 7 6) tL-Cato&ttntto-Clb 

So 

0 5 7tt. fc^tt (3 7 7) (3 8 2) *-e®fls3sa*ij*-f HT» 

So 

05 8i4, (3 8 3) (3 8 6) STO-fb^S^rHf* 

So 

<SBtm ; 3- [N- (2-7D^>^) T^lUUT^y] - 4 - ~ h 

3 - ^f 'J ;i/7 $ y - 4 - z h DSJft«i^l/ (2 4 7mg) ON, N— >' 
K ( l oml) hjsa (lOOmg, 6 0% 

UKTlRBBttfcU 2-7D ; e^>i;;urDT^ K ( 2 4 4mg) ©N, N- 
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'Jff-JVitsfrkTX h" (2ml) &tt*l 0#fcS-DTffc*fc»TLfc. &&£ 

u>-c»tnu Kttufc^ sasfcs/»j*y 

^^>-CSmLTllfe?Stt©3- [N- (2-7Dt^>^) 7*^>j;i/T~y 
-4 - - h n^^m^Jl (5 4 0mg) zmtza 

'H-NMR (CDCh, 6) : 0.87 (3H, t, J=8Hz), 1.48 (3H, t, J=8Hz), 1.68 (2 
H, sextet, J=8Hz), 2.03 (2H, t, J=8Hz), 4.30-4.46 (2H, a), 4.70 (1H, d, 
J=15Hz), 5.40 (1H, d, J=15Hz), 7.08-7.34 ( 2H, a), 7.43 (1H, dd, J=l, 8 
Hz), 7.58 (1H, dd, J=l, 8Hz), 7.66 (1H, d, J=lHz), 7.96 (1H, d, J=8Hz 8 
.16 (1H, dd, J=l, 8Hz) 0 
<SK§«2 ; 3- [N - (2-^dd^>^) ^W-f;U7=y] - A-- 

3— 'O^-f ;i/7 ^ - 4 -- KD$ ( ifKxf;v (450m g) t2-7D 
D^>i/>7D7^f F (2 4 3mg) £9»&0U fcra«©£iSTltfelSa4>3 
- [N- (2-^dd^>^) ^>vV;uT^y] - 4 b DSi^if 
;w (4 8 Omg) 

'H-NMR (CDCL, tf) : 1.35 (3H, t/j=8Hz), 4.35 (2H, q, J=8Hz), 4.76 (1 
H, bd, J=15Hz), 5.82 (1H, bd, J=15Hz), 7.10-8.00 (12H, a), 
bp : 111-113-Co 

<KJS«fl3 ; 3- [N— (2-7)l^a^yi/)l) 7*?-'j;i/7 * -4-- 

3-7"^U;i/7*^y-4-^hDgm#Sxf-;i/ (3 0 Omg) £:2-7;t,3t- 
n^>S?;U7*nv-f K (2 4 3mg) «t 1 3 
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^ (3 9 4mg) Zfttzo 

'H-NMR (CDCh, S) : 0.85 (3H, t, J=8Hz), 1.40 (3H, t, J=8Hz), 1.65 (2H, 
sextet, J=8Hz), 1.98 (2H, t, J=8Hz), 4.30-4.45 (2H, a), 4.60 (1H, d, J= 
10Hz), 5.25 (1H, d, J=10Hz), 6.88 (2H, t, J=8Hz), 7.08 (2H, dd, J=5, 8Hz 
), 7.24 (1H, dt, J=l, 8Hz), 7.41 (1H, dt, J=l, 8Hz), 7.69 (1H, d, J=lHz) 
, 7,96 (1H, d, J=8Hz), 8.15 (1H, dd, J=l, 8Hz)„ 
<mmW4 ; 3- [N- (A-yftXv^yiSjv) 7>y )VT * y] -4-- 

(3 OOmg) fc4-7;u;fr 
D^>i/;uy D T^K (2 4 3mg) J: *)$l&m 1 t®mcD?i&Z-n&%i#<D 3 
- CN- (4-7^#D^>$;;tO ^M;^ * ,/] 
^ (4 0 Omg) *mtzo 

'H-NMR (CDCh, 6) : 0.86 (3H, t, J=8Hz), 1.37 (3H, t, J=8Hz), 1.56-1.76 
(2H, h), 1.96-2.04 (2H, n), 4.32-4.46 (2H, m), 4.40 (1H, d, J=14Hz), 5. 
23(1H, d, J=14flz), 6.95 (2H, t, J=8Hz), 7.10 (2H, dd, J=5, 8Hz), 7.47 (1 
H, d, frWz), 7.95 (1H, d, J=8Hz), 8.16 (1H, dd, J=l, 8Hz) e 
<8^5 ; 3- [N- 7^>)J17*;1 -4-- 

3-y^ij;i,7$y-4-^hn$Ji#^x5 1 ;i/ (2 0 Omg) t2-i>7 j 
^>iSj\,7n-n K (1 5 4mg) ON, N-iM3Sn,*;i^:P* ^i:^ 

*y*i» (2 9 6m g ) sjd*, 2ovn3mmm\,tzo s.^m^mmm^. 
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'J;U7>^] -4-zhD$j| l Mxr;v (3 3 0mg) £$fc. 

'H-NMR (CDCh, 6) : 0.86 (3H, t, J=8Hz), 1.49 (3H, t, J=8Hz), 1.67 (2H, 
sextet, J=8Hz), 2.02 (2H, t, J=8Hz), 4.28-4.52 (2H, ■), 4.90 (1H, d, J= 
15Hz), 5.28 <1H, d, J=15Hz), 7.40 (1H, t, J=8Hz), 7.61 (1H, dt, J=l, 8Hz 
), 7.70 (1H, d, J=lHz), 7.74 (1H. dd, J=l, 8Hz), 8.02 (1H, d, J=10Hz), 8 
.22 (1H, dd, J=l, 10Hz) o 
<K3£0»J6> 

<K360!I6-1 ; 3- [N— ( 3 -7)l*n^>i?)i) -4 
-- h D$£igxf^> 

'H-NMR (CDCh, 6) : 0.86 (3H, t, J=7.5Hz), 1.35 (3H, t, J=7.5Hz), 1.68 
(2H, a), 2.00 (2H, t, J=7.5Hz), 4.36 (1H, d, J=15Hz), 4.40 (2H, i), 5.31 

(1H, d, J=15Hz), 6.85-7.28 (4H, ■), 7.60 <1H, d, J=1.5Hz), 7.97 (1H, d, 

J=10Hz), 8.16 (1H, dd, J=10,1.5Hz) o 
<$imWe-2 ;4--hD»3- [N- n-^U 

<m.mms-3 3- [n- (2, 6-^^n^>^) 7f»j;i/7^] 

'H-NMB (CDCh, <5) : 0.89 (3H, t, J=7.5Hz), 1.38 (3H, t, J=7.5Hz), 1.70 
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(2H. a), 2.03 (2H, t, J=7.5Hz), 4.36 (2H, ■), 4.96 (1H, d, J=13.5Hz), 5. 
70(1H, d, J=13.5Hz), 7.10-7.28 (3H, 7.49 (1H, d, J=1.5Hx), 8.03 (1H, 
d, J=7.5Hz), 8.14 (1H, dd, J=7.5 RV 1.5Hz). 
np : 85-89'Ce 

<53^J6-4 ; 3- [N- (3-^JK>^)7dc^7*;] _ 

<«jg«6-5 ; 3- [N- (2-7;i/*D^>y;u) ^070;^^ 

'H-NMR. (CDC1 3> tf ) : 0.60-0.71 (2H, ■). 0.99-1.14 (3H, ■), 1.38 (3H, t, 
J=7.5Hz), 4.37 <2H, a), 4.62 <1H, d, J=12Hz), 5.30 (1H, d, J=12Hz), 6.92 
(1H, t, J=7.5Hz), 7.10 (1H, t, J=7.5Hz), 7.26 (1H, ■), 7.42 (1H, t, J=7 
• 5Hz), 7.80 (1H, a), 7.99 (1H, d, J=7.5Hz), 8.14 (1H, dd, J=7.5 RU 2Hz 
)• 

<Ki£0iJ6-6 ; 3- [N- (2-^dd^>^) ^D7^jj W - ;1 , 

'H-NMR (CDCh, d) : 1.37 (3H, t, J=7.5Hz), 1.68-1.87 (4H, a), 2.22-2.58 
(2H, ■), 2.75-2.94 (1H, a), 4.23-4.46 (2H, 1), 4.63 (1H, d, J=15Hz), 5. 
45 (1H, d, J=15Hz), 7.14-7.24 (3H, a), 7.35-7.45 (1H, a), 7.56 (1H, d, J 
=2Hz), 7.97 (1H, d, J=9Hz), 8.13 (1H, dd, J=9, 2Hz). 
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3-)V> 

'H-NMR (CDCh, 6) : 1.43 (3H, t, J=7.5Hz), 1.86-2.19 (2H, a), 2.22-2.54 
(4H, b), 3.20-3.41 (1H, b), 4.43 (2H, q, J=7.5Hz), 7.80 (1H, dd, J=10, 
2Hz), 8.26 (1H, d, J=10Hz), 9.45 (1H, d, J=2Hz)„ 
■p : 94-96*Co 

<«i^J7 ; 3-7tfJI/7U-4-z^n^>X7$ KOSUi> 
g££Hm#*#Ts 3-T*?)l,TZ;-4-=.hD£Bmm (7. OOg 
) ©->'^dd^^> (5 Oml) £ftCJg<t2|-*i>-l)^ (3. 9 1ml j %mT 

7tFD77> (50ml) £&J$U g3&#ffl^**#T> 7>=c-7fr (2 

(ca. 8 s) o ««Ji£*-eifefc, SSKv^i/^ 

(4. 94g) 4»fc. 

'H-NMR <DMS0-d6, 0 ) : 2.08 (3H, s), 7.68 (1H, br s), 7.78 (1H, dd, J=9, 
2Hz), 7.94-8.05 (ZH. a), 8.23 (1H, brs)„ 
Mass (TAB) : 224„ 

<&&m8 ; 3- [N— (2-^DD'OJ/» 7*.3-))s?K;~\ 
ni>X7$ KO»jft> 

«BiW7iin»ft^a-Cfls^»iP€)3- [N- (2-i?DD^>i;;i/) r-fef- 

'H-NMR (J)MS0-d6, 5) : 1.86 (3H, s), 4.64 (1H, d, J=15Hz), 5.06 (1H, d, 
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J=15Hz), 7.22-7.40 (4H, n), 7.73 (1H, br s), 7.84 (lfl, d, J=2Hz), 8.03 ( 
1H, dd, J=9, 2Hz), 8.14 (1H, d, J=9Hz), 8.22 (1H, br s), 
<H*fl9 ; 3- [N- (2-?dd^) m+iVTKJl -A--Y 

S*M«+*^Tx Qififb^*> (1. 70ml) Dn**>ig« ( 
4ml) fc % 1, 4 (30ml) fcs&T&s 3- [N- (2-*d 
d^>^P) 7±*n,T*J-\ -A-=.YU^X7K K (2. 70g) 01, 
4-5>**tf>** (65ml) WFbfc. 1 5#jf#g x HJx**^;, 
(3. Hg) 4Jd*. MT2WLt. fiJ6»T«, £&*M£Eg£L 

, »afc*«x^av**4D*&, am* jmry*i, 

0ml, n-^t>-SSi^ (4-1) ] CT*MU 3- [N- (2- 

'H-NMR (CDCb, <5) : 1.92 (3H, s), 4.61 (lfl, d, J=15Hz), 5.40 (1H, d, J= 

15Hz), 7.18-7.50 (5H, a), 7.80 (1H, dd, J=9, 2Bz), 8.01 (1H, d, J=9Hz) a 
Mass (FAB) : 300. 
II (Nujol) : 2250c»-' o 
<«*m0 ; 3- [N- TKS] -4-- hn-o 

3- [N- (2-^dd^>$/» 7-fe^;UT*y] -4_- hD ^ >x - ?$ 
K (8 5 0mg) 01, 4-S>***> (10ml) 35X«K (1ml) 

@£Lfc 0 SiS*7A^D7h^77^- [5 0ml, ^dd*w] (CT*t 
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KU 3- [N- (2-^bd^>^) 7*,] -4-- hP^X-Fij;b 
(2 3 0mg) £$fc 0 

'H-NMR (CDCh, 6) : 4.65 (2H, d, J=6Hz), 6.93 (1H, dd, J=9, 2Hz), 7.10 

(1H, d, J=2Hz), 7.25-7.40 <3H, o), 7.40-7.54 (1H, j>), 8.30 (1H, d, J=9Hz 

), 8.45 (1H, br s). 

Mass (FAB) : 258 0 

IE (Nujol) : 2220cr'o 

<&iig0>!l 1 ; 4 -Tly - 3 - [N- (2-^dd^>^) ^ > 
Xx h V;KDS{jg> 

3- [N- 7^] -4-- hD^Xr h y ;u ( 

2 6 lmg) , ^^y-;M15ml), 1, 4 (3ml) cr>g£ 
1 Q%rt7i?t>A&X (5 0mg) ft*]*, **MSIT, 3§vEt 

fee f95>iifcH**x-y;H3Ttt^ «a"f«*t «fc tK 4-7** y-3- [ 
N- ^>x-h«;^ (196mg) £*§fc 0 

'H-NMR (DKS0-d6, 6) : 4.39 (2H, d, J=5Hz), 5.57 (1H, t, J=5Hz), 5.69 (2 
H, s), 6.46 (1H, d, J=2Hz), 6.61 (1H, d, J=9Hz), 6.88 (1H, dd, J=9, 2Hz) 
, 7.25- 7.41 (3H, b), 7.44-7.54 (1H, n)„ 

<mmmi ; 1- (2-7o^>y;i,) -6-x h*i/73Jltf-)\,-2-n 
-7DKM>X-f«^;-;i/ (4 2) CD^f£> 

3- [N- (2-7D^>J?A) ^U^T-^y] 

(3 9 Omg) £i§5c& (2 1 Omg) (1ml) iix*/-;], ( 2 

mi) os«fciiniTft5K»«*au<a»iiL&ye, mwaaELfco 
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»-2-n-7DtM>X^^;-il' (4 2) (1 60mg)^f,n 
tz* 

[ft^* (4 2) £D^t4] 

'H-NHR (CDCL, (?) : 1.04 (3H, t, J=8Hz), 1.40 (3H, t, J=8Hz), 1.78-1.98 
(2H, ■), 2.34 (2H, t } J=8Hz), 4.38 (2H, q, J=8Hz), 5.45 (2H, s), 6.65 ( 
1H, t, J=8Hz), .7.00 (1H, t, J=8Hz), 7.13 (1H, t, J=8Hz), 7.28 (1H, t, J= 
8Hz), 7.78 (1H, d, J=10Hz), 7.99 (1H, d, J=10Hz), 8.02 (1H, s). 
■p : 134-135'Co 

<«M!I2 ; 1- (2-i/7;*>V)l) -6-x.V*i/X)iX-)i,-2-n 
-7Dt;K>X-f^V-^ (4 3) ®^j*> 
3- [N- (2-«>7^>^) -4-=hn£MRx 

?^(3 9 0mg) «t»>«mfcHa©£fc"efc&isa©i- (2-i/?y^ 

3) (1 60mg) Zfttz* 
(43) <D®m 

•H-NMR (CDCh, 6) : 1.04 (3H, t, J=8Hz)-, 1.40 (3H, t, J=8Hz), 1.88 (2 
H, sextet, J=8Hz), 2.80 (2H, t, J=8Hz), 4.38 (2H, q, J=8Hz), 5.62 (2H, s 
), 6.57-6.63 (1H, b), 7.38-7.50 (2H, n), 7.78 (1H, dd, J=l, 8Hz), 7.79 ( 
1H, d, J=8Hz), 7.94 (1H, d, J=lHz), 8.03 (1H, dd, J=l, 8Hz)„ 
■P : 132-134"Co 

<^J£0!I3 ; 1- (2-^dd^>^;1/) - 6 
x-jvox* 5 jry-ji (44) <D&f%> 

3- [N- ^W-Ol/T* /] -4-_hn$lfi 
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(4 6 0mg) ^^nmmitm^mrn^mcDi- n-ouu 

-6-x h*v#;i,tf-;i,-2-7x-;i,^>X4 KfJ-jl (44 
) (2 2 Omg) Zfttzo 
(44) 

'H-NMR (CDC1„ 6) : 1.40 (3H, t, J=8Hz), 4.38 (2H, q, J=8Hz), 5.56 (2H, 
s), 6.72 (H, dd, J=l, 8Hz), 7.18 (1H, dt, J=l, 8Hz), 7.30 (1H, dt, J=l 
, 8Hz), 7.45-7.55 (4H, b), 7.64 (1H, d, J=lHz), 7.68 (1H, d, J=lHz), 7.9 
0 (1H, d, J=10Hz), 7.95 (1H, s), 8.08 (1H, dd, J=l, 8Hz). 
mp : 140-142-Co 

<$mm4 ; 6-i|«^A;i/^- 1 - ( 2 -7 JlXa^^iSj],) -2- 
n-7D tM>X^ * *V-;u (45) ©£f£> 
3- [N- (2-7;i/*D^>*;;u) - 4--ha£M.m& 

x^;u (3 9 0mg) £bnmmit®m<D%&T:m&mm<D6-jLh3ri,t l )i, 

(4 5) ( 1 6 0mg) zntz e 
UtG® (4 5) 

'H-NME (CDCh, 6) : 1.04 (3H, t, J=8Hz), 1.40 (3H, t, J=8Hz), 1.78-1.98 
(2H, b), 2.34 (2H, t, J=8Hz), 4.38 (2H, q, J=8Hz), 5.45 (2H, s), 6.65 ( 
1H, t, J=8Hz), 7.00 1H, t, J=8H2), 7.13 (1H, t, J=8Hz), 7.28 (1H, t, J=8 
Hz), 7.78 (1H, d, J=10Hz), 7.99 (1H, d, J=10Hz), 8.02 (1H, s) 0 
mp : 134-135-Co 

<^Jfe#J5 ; 6 -x 1 - ( 4 - 7;u*o^>i?;i,) - 2- 

n-yu&i^XJ XW-)V (46) 

3- [N- (4-7;i/>d-p^>^;u) 7^u;bT^y] -4--hD$i|g 
x*-;i/ (4 0 Omg) £ $^160!! 1 £E#©;&i£T-fcfe£^ 6 - x h*s,#;i, 
1 - (4-7;i/2f-o^>v;u) -2-n-7ot;K>x-{^v-;i/ 
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(4 6) (1 6 Omg) fcfcfc. 
[ft^tt (46) 

'H-NHR (CDCls, 6) : 1.04 (3H, t, J=8Hz), 1.40 (3H, t, J=8Hz), 1.88 (2H, 
sextet, J=8Hz), 2.82 (2H, t, J=8Hz), 4.38 (2H, q, J=8Hz), 5.38 (2H, s), 
7.00 (4H, d, J=7Hz), 7.77 (1H, d, J=8Hz), 7.98 (1H, d, J=lHz), 8.00 (1H 

, dd, J=l, 8Hz)o 

bp : 134-135'Co 

<nmms> 

<MMM6 - 1 ; 6 -x h ^r'>ti)l^-)l- 2 - n-7*n 1 - (2 -f 

^>x-r (4 7) > 

(47) CD^£] 

'H-NMR (CDCla, 6) : 1.03 (3H, t, J=7.5Hz), 1.39 (3H, t, J=7.5Hz), 1.89 
(EH, a), 2.86 (2H, t, J=7.5Hz), 4.38 (2B, q, J=7.5Hz), 5.50 (2H, s), 6.7 
2 (1H, d, J=7.5Hz), 7.24 (1H, a), 7.58 (1H, dt, J=7.5,1.5Hz) J 7.79 (1H, 
d, J=7.5Hz), 7.98-8.02 (2R, a), 8.60 (1H, d, J=4Hz) e 
bp : 84-85'C. 

<HJ(60!l6-2 ; 6 -x h l - ( 3 -7 )l*a^>i?n,) - 
2-n-rntM>X^^y-;i. (48) > 

(4 8) v>mm \ 

'H-NME (CDCh, 6) : 1.04 (3H, t, J=7.5Hz), 1.39 (3H S t, J=7.5Hz), 1.90 
(2H, a), 2.81 <2H, t, J=7.5Hz), 4.39 (2fl, q, J=7.5Hz), 5.39 (2H, s), 6.7 
0-6.84 (2H, a), 7.00 (1H, dt, J=8.5 RU 1.5Hz), 7.78 (1H, d, J=8.5Hz), 
7.96 (1H, s), 8.00 (1H, d, J=8.5Hz) 0 
np : 142-146'Co 

<nMMS-3 ; 1- (2, 6 -y^DD^O^) -6-xF^A;W- 
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;u-2-n-7'Dtr;i/^>X-f (4 9) > 

[-fc£#J (4 9) ©«rt4] 

'H-NMR (CDCh, <S) : 1.03 (3H, t, J=7.5Hz), 1.38 (3H, t, J=7.5Hz), 1.88 
(2H, ffl), 2.93 (2H, t, J=7.5Hz), 4.34 (2H, q, J=7.5Hz), 5.61 (2H, s), 7.2 
6 (1H, d, J=7.5Hz), 7.39 (2H, d, J=7.5Hz), 7.68 UH, d, J=7.5Hz), 7.84 ( 
1H, d, J=1.5Hz), 7.91 (2H, d, J=7.5Hz)„ 
np : 153-156'Co 

<nMmS-4 ; 1- (3 -*3-)V^y { J)),) -6-ih*'>*^z;i/-2 
(50) 

'H-NMR (CDCL, 6) : 1.02 (3H, t, J=7.5Hz), 1.41 (3H, t, J=7.5Hz), 1.89 
(2H, a), 2.29 (3H, s), 2.82 (2H, t, J=7.5Hz), 4.38 <2H, q, J=7.5Hz), 5.3 
5 (2H, s), 6.79-6.86 (2H, n), 7.09 (1H, d, J=7.5Hz), 7.20 (1H, t, J=7.5H 
i), 7.76 (IB, d, J=7.5Hz), 7.95-8.02 (2H, m) 0 

<^Jl60>j6-5 ; 2-*>^D7 , DKA-6-xh*^*;i/st?-;i/-i - (2- 
y frtu^yyfr) s<>x<( KP*J—)\, (5 1) > 

(51) otttt ] 

'H-NMR (CDCh, 6) : 1.10 (2H, ■), 1.27 (ffl, ■), 1.40 (3H, t, J=7.5Hz), 
1.95 (1H, 4.37 (2H, q, J=7.5Hz\ 5.56 (2fl, s), 6.77 (1H, t, J=7.5Hz) 
, 7.03 (1H, t, J=7.5Hz), 7.13 (1H, t, J=7.5Hz), 7.29 (1H, ■), 7.69 (1H, 
d, J=7.5Hz), 7.96 (1H, d, J=7.5Hz), 8.02 (1H, d, J=2Hz) 0 
■p : 122-126*Co 

<H3fc#l6-6 ; 1- (2-^dd^>^) -6-i/7^-2-^^D7n 
K;i^>X-f zyv-n, (5 2) > 

(52) omm 
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'H-NMR (CDCh, 6) : 1.04-1.24 (2H, ■), 1.24-1.39 (2H, a), 1.83-2.01 (1H 
, ■), 5.58 (2H, s), 6.54 (1H, d, J=9Hz), 7.16 (1H, td, J=9, 2Hz), 7.22-7 
.38 (1H, ■), 7.43-7.56 (3H, m), 7.74 (1H, dd, J=9, 2Hz) 0 
Mass (FAB) : 308 (M+l). 
IR (Nujol) : 2210cm-' o 

<^JS0!l6-7 ; 1- (2-^D^>i;jV) - 2-i/^D7^-6-ih 
**/tifrtf=.n,*<yX4 $ ( 5 3 ) > 

[fc£4*3 (5 3) cd«H4] 

'H-NMR (CDC1,, 6) : 1.38 (3H, t, J=7.5Hz), 1.90-2.21 (2H, ■), 2.21-2.24 
(2H, ■), 2.46-2.70 (2H, a), 3.52-3.73 (1H, ■), 4.37 (2H, q, J=7.5Hz), 5 

.39 (2H, s), 6.34 (1H, dd, J=9, 2Hz), 7.06 (1H, td, J=9, 2Hz), 7.23 (1H, 
td, J=9, 2Hz), 7.46 (1H, dd, J=9, 2Hz), 7.83 (1H, d, J=9Hz), 7.92 (1H, 

d, J=2Hz), 8.01 (1H, dd, J=9, 2Hz) c 

Hp : 111-113-00 

<nMM6- 8 ; 1- (2-^DD'<>^) -6-ih*J/*A^-2 
-n-^>f-;^>X-f =^v"-JU (5 4) > 
[fc£«J (54) ©*M4] 

'H-NJffl (CDCla, 6) : 0.87 (3H, t, J=7.5Hz), 1.22-1.47 ( 7H, m), 1.74-1.93 
(2H, a), 2.80 (2H, t, J=7.5Hz), 4.37 (2H, q, J=7.5Hz), 5.47 (2H, s), 6. 
39 (1H, dd, J=9, 2flz), 7.08 (1H, U, J=9, 2Hz), 7.19-7.33 (1H, ■), 7.48 
(1H, dd, J=9, 2Hz), 7.79 (1H, d, J=9Hz), 7.94 (1H, d, J=2Hz), 8.00 (lH,d 
d, J=9, 2Hz)o 

<WMfil ; 5 -tum^ris- l - (2-^dd^>^) - 2 -n-7*D t: 

;w<>x-f (5 5) > 

1- (2-^DO^>i/jb) -5-x h^y*;i/^-;i,-2-n-7D^ 
>X-f (2. Be) iz^y-jv (2 0ml) Ml 0%*®*-fb±h 
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•jfA*** do. 4g) zmz, ^misammbtzo BLfommLtc& 

t>s }Sfe@{*0 5-*;ulf^i/- 1- (2-^DD^>^) -2- n -7 Dt - 
M>XY^V-;K 5 5) (2. 46g)£fcfc. 
(55) 

'H-NME (DMS0-d6, 5) : 0.93 (3H, t, J=7.5Hz), 1.75 (2H, ■), 2.79 (2H, 
t, J=7.5Hz), 5.61 (2H, s), 6.49 (1H, d, J=7.5Hz), 7.21 (1H, t, J=7.5Hz), 
7.33 (1H, t, J=7.5Hz), 7.46 (1H, d, J=7.5Hz), 7.56 (1H, d, J=7.5Hz), 7.8 
0 (1H, d, J=7.5Hz), 8.20 (1H, s). 

<mmm8> 

<mtiM8-l ; 6 -*;u^^rv- l - (3-^f;K>y;i / ) - 2 - n -y 
d tr;i/^>X-r 5. 7V—)V ( 5 6 ) > 
[<b^» (56) CD«W4] 

'H-NHR (DHS0-d6, <5 ) : 0.97 (3H, t, J=7.5Hz), 1.78 (2H, id), 2.23 (3H, s) 
, 3.86 (2H, q, J=7.5Hz), 5.53 (2B, s), 6.80 (1H, d, J=7.5Hz), 6.91 (lH,s 
), 7.07 (1H, d, J=7.5Hz), 7.21 (Ifl, t, J=7.5Hz), 7.65 (1H, d, J=7.5Hz),7 
.79 (1H, d, J=7.5Hz), 8.04 (1H, s) 0 

<%nm8- 2 ; 2-n-r^)V-t-ij)V^i/- 1 - 
)l) sOZJ 5*V-;i< (5 7) > 
[fc^fc (57) 

3 H=NME (DMS0-d6, 6) : 0.84 (3H, t, J=7.5Hz), 1.34 (2H, ■), 1.71 (2H, m) 
, 2.80 (2H, t, J=7.5Hz), 5.89 (2H, s), 6.03 UH, d, J=7.5Hz), 7.13 (1H, 
t, J=7.5Hz), 7.27 (2H, t, J=7.5Hz), 7.48 (1H, d, J=7.5Hz), 7.63 (1H, d, 
J=7.5Hz), 7.87 (1H, d, J=7.5Hz). 
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(5 8) > 

(58) ofett] 

'H-NMR (DMS0-d6, 6) : 1.04-1.19 (4H, n), 2.37 (1H, n), 5.79 (2H, s), 7. 
00 (1H, t, J=7.5Hz), 7.15 (1H, t, J=7.5Hz), 7.27 (1H, t, J=10.5Hz), 7.37 
(1H, »), 7.60 (1H, d, J=7.5Hz), 7.82 (1H, d, J=7.5Hz), 8.11 (1H, s) 0 
up : 224-229'C 

<^mm8-4 ; 2 -n-zr^-ji- 6-£;i>**>>- l - (2-y)\,*a^> 
s<>Xj ~ y*J-)\, ( 5 9 ) > 
tibS® (59) <D®m 

•H-NMR (DMSO-dS, 6) : 0.87 (3H, t, J=7.5Hz), 1.26-1.48 (2H, n), 1.60-1. 
80 (2H, a.), 2.90 (2H, t, J=7.5Hz), 5.63 <2H, s), 6.89 <1H, td, J=9, 2Hz) 
, 7.13 (1H, td, J=9, 2Bz), 7.20-7.44 (2H, a), 7.64 (1H, d, J=9Hz), 7.80 
(1H, dd, J=9, 2Hz), 8.08 (1H, d, J=2Hz) c 
up : 216-219"Co 

<«W9 ; 1- (2-^Dn-<>i;;i / ) -6-^DDjjto-2-^ 

n 7d k;k>x^ * ^j-jiigmm (60) <o^m> 

S*V-<fr (3 90mg) ft, N, N-^^*m?5 K (igj) fc^frjg 
<b**U> (10ml) fcJOATHRfftfcSattfc, a#£gLTJ§ 
(0. 2 0 8ml) *»TUt. H«Tf 2 Lfcfik, »£- 

*V-*Wtt (6 0) (4 5 Omg) Itffe. *ffitt*££-e 

<£8fi0yi 0 ; 1 - (2-^DD^>i;;u) -6- ( 4 y 7x 
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-K**n,1iJ\,K*:4)\,) -2-n-7DtM>X^ = W-ji (6 1) 

*V-» (4 00mg) *N, * Kt 1 ifctaxfcJM^ 

U> (3ml) t^«bfc„ c:©&?$fcjg{b**^<);i, (2 8mg) £5 •(??;&[] 

(3ml) k:S«¥U ^^^t^^^ut* >£gjg (271 
mg) t h 'J^;U7^> (1ml) JM^f^ (lOml) £iQ;tTS88!{ 

s 1- (2-i7DD^>^) -6- (4-i/7W^7ir;Mf;^;i/ 
;-?^;u) -2-n-roi:;u^>x>f$^7-;i, (6 1) (2 1 5mg) 

C-fb^-fe (61) ©$H£] 

'H-NME (CDCL, 6) : 1.01 (3H, t, J=7Hz), 1.88 (2H, sextet, J=7Bz), 2.76 
(2H, t, J=7Hz), 2.95 (6H, s), 4.50 (2H, d, J=5Hz), 5.45 (211, s), 6.32 ( 
1H, d, J=5Hz), 6.36 (1H, d, J=7Hz), 6.72 (2H, d, J=10Hz), 7.07 (1H, dt, 
J=l, 8Hz), 7,20-7.25 (3H, a), 7.46 (1H, dd, J=l, 8Hz),' 7.58 (1H, dd, J=l 
, 8Hz), 7.76 (1H, d, J=8Hz), 7.82 ^IH, d, J=lHz) 0 
ap : 155-156-Co 

<%Mmi 1 ; 1- (l-ZuwiyVK) -6-^*V^A;i/W^- 
2-n-7DKM>X>f;^;-;b (6 2) 
6-*;v^i/-l- (2-^DD^>i/» - 2-n-7DtM>X-f ^ 
(200mg) fc4-7^;^;v*<j> (124mg) *.*)%Mm\0 



WO 97/24334 



PCT/JP96/03858 



83 

-n-7DtM>X^^-A (6 2) (2 0 5mg) £$fc 0 
[{b£& (62) 0«Dtt] 

'H-NMR (CDCh, (5) : 1.03 (3H, t, J=8Hz), 1.88 (2H, sextet, J=8Hz), 2.62 
(4H, bs), 2.72 (2H, t, J=8Hz), 3.85 (4H, bs), 5.42 (2H, s), 6.42 (1H, d 
d, J=l, 8Hz), 7.08 (1H, dt, J=l, 8Hz), 7.20-7.28 (3H, ■), 7.47 (1H, dd, 
J=l, 8Hz), 7.78 (1H, dd, J=l, 8Hz). 
np : 195-197'Co 

<2US0U 2 ; 1- (2-£dd^>v;1/) - 2-n-7n 6 -^t^ 
;^'j;*;i/#-jK>x-f * (6 3) 

6-A;i/#=*->- 1 - (2 -^DD^>yjb) - 2-n-rDt;i/^>X-f 5. 
*V-;u (2 0 Omg) t^t^)Vt^)> (1 2 5mg) £ !>?g£0U Oiii 

^i/tf-jiz-ox-r ^ *v-;p (6 3) (i 6 omg) zmtzo 

Uk&fo (63) 

'H-NMR (CDCh, 6) : 1.03 (3H, t, J=8Hz), 1.88 (2H, sextet, J=8Hz), 2.78 
(2H, t, J=8Hz), 2.96 (4H, bt, J=5Hz), 3.88 (4H, bt, J=5Hz), 5.46 (2H, s 
), 6.34 (1H, dd, J=l, 8Hz), 7.08 (1H, dt, J=l, 8Hz), 7.26 (2H, dt, J=l, 
8Hz), 7.47 (1H, dd, J=l, 8Hz), 7v58 (1H, bd, J=8Hz), 7.76 (1H, s), 7.78 
(1H, d, J=8Hz) 0 
op : 160-162*Co 

<HSSW13 ; 2 -n-73-)l- 1 - ( 2 P u^i/Vfr) - 6- [ (2- 

#;w^>f;b] 'OX-f (6 4) 

6-*;i/^^rj/-2-n-^;i/- l- (2-^DD^>yji/) ^>X4 ^ V 
(2 OOmg) 1 *1-}\,WJ^ (1 26mg) «kDH560IJl 
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0 tmm(Dfi&-Z2 -n-73-)l- 1 - {2-$uu^yV)\,) -6- [ (2- 
WVfrtrn,) iiilJ^j^ ^xnw-jb ( 6 4) (2 3 0mg) £ 

[<b£& (64) otett] 

'H-NMR (CDCh, 6) : 0.92 (3H, t, J=8Hz), 1.42 (2H, sextet, J=8Hz), 1.82 
(2H, quintet, J=8Hz), 2.82 (2H, t, J=8Hz), 4.76 (1H, d, J=5Hz), 5.46 (2 
H, s), 6.38 (1H, dd, J=l, 8Hz), 7.08 (1H, dt, J=l, 8Hz), 7.18-7.26 (2H, 
■), 7.32 (1H, d, J=8Hz), 7.46 OH, dd, J=l, 8Hz), 7.62 OH, dt, J=l, 8Hz 
), 7.72 (1H, dt, J=l, 8Hz), 7.82 (1H, d, J=8Hz), 7.88 (1H, d, J=lHz), 8. 
56 OH, dd, J=l, 8Hz) 0 
op : 175-176*Co 

<^M&114 ; 2-n-73-)l-5 -tuis^i )[,- i- ( 2 d d^>v 
)l) ^sX4 (6 5) (D&1&> 

2-n-y^-ji- 1 - (2-{'DD'<y^) - 5-#;w**S/^>x-f 5 y 
v/-* (lOOmg) ^t)IOS«10 2:TOo^iS-c2-n-^;i,-5-*;i/ 

(6 5) (1 7 0m 

s) zmco 

lit^tm (65) . 

'H-NHR (DMS0-d6, 6) : 0.84 (3H, t, J=8Hz), 1.35 (2H, sextet, J=8Hz), 1. 
68 (2H, quintet, J=8Hz), 2.78 (2H, t, J=8Hz), 5.58 (2H, s), 6.50 (1H, dd 
, J=l, 8Hz), 7.25 OH, dt, J=l, 8Hz), 7.28 OH, bs), 7.35 OH, dt, J=l, 
8Hz), 7.42 OH, d, J=10Hz), 7.56 (1H, dd, J=l, 8Hz), 7.74 OH, dd, J=l, 
10Hz), 7.96 (1H, bs), 8.20 OH, d, J=lHz). 
ap : 195-198'Ce 
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<^J£0»J1 5 ; 1 - (2-£on^>S/*;i/) -2-i^^D7.DKA-6-^ 
*U>*;u#:i;u^>;C.f »$r\/--;i/ (6 6) £>£g£> 
ttfc (10ml) lz*/b*y > (2 9 8rag, 3 0%^^;-;^ 

;u^=;i/-2-^^D7-Dt;^>X^ S*V-;Htgjg (14 0mg) fcjox. 

^^M#^>x-f (6 6) (2 0mg) £*§fc 0 

(66) Otttt] 

'H-NMR (CDCh, 6) : 1.04-1.12 (2H, m), 1.25-1.32 (2H, n), 1.82-1.96 (1H 
, ■), 3.68 (8H, bs), 5.56 (2H, s), 6.55 (1H, dd, J=l, 8Hz), 7.13 (1H, dt 
, J=l, 8Hz), 7.22-7.29 (2H, m), 7.30 (1H, d, J=lHz), 7.46 (1H, dd, J=l, 
8Hz), 7.77 (1H, d, J=8Hzh 
up : 193-1S5°C 0 

<5QW81-6 ; 1- (2-i?DD^>i;;i/) - 2 - i/V d 7d 6 - [ ( 
2 - K *;^^-f;i/] ^<>x-f (6 7) ©-£gli> 

1- (2-^dd^>^|/) - 6 - ^ d □ j?;^ - ;h 2 - i/i' d 7o 
>X-f "5 9-\?-)im&t& ( 1 5 Omg) J: 2 -7>< ^ * U i> > (8 5mg 
) iD^Jfcflll 5 ki«©^tl- i (2-^DD^>i;;i,) -2-^^d7d 
£;p-6- [ (2-£U^;m^;i<) *;u/^-r;i>] ^>x^^v'-ji/ (6 7 
) (95mg) fcfffc. 
[fb£& (67) 

'H-NME (CDCh, 6) : 1.02-1.13 (2H, m), 1.24-1.32 (2H, ■), 1.82-1.95 (1H 
, n), 4.76 (2H, d, J=5Hz), 5.59 (2H, s), 7.11 (1H, dt, J=l, 8Hz), 7.20-7 
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.26 (2H, ■), 7.34 <1H, d, J=8Hz), 7.46 (1H, dd, J=l, 8Hz), 7.60 (1H, t, 
J=5Hz), 7.66 (1H, dd, J=l, 8Hz), 7.73 (1H, s), 7.88 (1H, s)« 
mp : 134-135*C 0 

<mm&\ 1 7 > 

<^«60U 7-1 ; 1- (2-^OD'<>S/» -2-i/^D7nt;i,- 6- 
(2-Ki)V)l>ti)Vrt*j)l) ^>X-f (6 8) > 

(68) Ofttt] 

'H-NMR (CDCh, 6) : 1.16 (2H, ■ ), 1.32 (2H, n), 1.92 (1H, ■), 5.61 (2H, 
s), 6.57 (1H, d, J=7.5 1.5Hz), 7.15 (1H, dt, J=7.5 &xf 1.5Hz), 7. 
22-7.31 (2H, ■), 7.48 (1H, dd, J=7.5 RU 1.5Hz), 7.77 (1H, d, J=9Hz), 8 
.05 (2H, m) 0 
■P : 206-209*Co 

<mMMl 7-2 ; 6 - (2-*;w**v-i-t:ou^*;i,;t?-ju) -1 
- (2-?DD^>j;;i/) -2-n-7ntM>X'f ^ ?>J-)U (6 9) > 
[<b£#> (69) 0«tt] 

'H-Mtt (DMS0-d6, <5) : 0.92 (3fl, t, J=7.5Hz), 1.65-1.99 (5H, a), 2.25 (1 
H, ■), 2.77 (2H, t, J=7.5Hz), 3.50 (2H, ■), 4.40 (1H, b), 5.52 (2H, s), 
6.53 (1H, d, J=7.5Hz), 7.21-7.71 (6H, b) 0 
ap : 96*C„ 

<m&mi 7-3 ; 1- (2-£do^>>>;i0 - 2 -is ? u7y-)l- 6 - [ 
(2-tUy;Mf;i/) *;w^-r;u] (7 0) > 

[ (7 0) <D1M43 

'H-NME (CDCh, 6) : 1.90-2.21 (2H, n), 2.25-2.37 (2H, b), 2.40-2.65 (2H 
, a), 3.64 (1H, B ), 4.76 (2H, d, J=5Hz), 5.39 <2H, s), 6.33 (1H, d, J=7. 
5Hz), 7.05 (1H, t, J=7.5Hz), 7.16-7.26 (2fl, m), 7.33 (1H, d, J=7.5Hz), 7 
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.46 (1H, d, J=7.5Hz), 7.69-7.76 (3H, u), 7.73 (1H, d, J=7.5Hz), 7.86 (1H 
, s), 8.55 (1H, d, J=5Hz) 0 
mp : 183-185*C„ 

<%MMl 7-4 ; (1- - 2-n-7nt;i/-5- 

[ (2 3b;i/^-nu] ^>*-f « *V-;u (7 1) > 

(71) (Dmm 

'H-NMR (CDCb, 6) : 1.03 (3H, t, J=7.5Hz), 1.90 (2H, ■), 2.80 (2H, t, J 
=7.5Hz), 4.80 <2H, d, J=5Hz), 5.44 (2H, s), 6.40 (1H, d, J=7.5Hz), 7.09 
(1H, t, J=7.5Hz), 7.21-7.27 (3H, ■), 7.34 (1H, d, J=7.5Hz), 7.47 (1H, d, 
J=7.5Hz), 7.64-7.72 <2H, ■), 7.83 (1H, dd, J=7.5 331 2Hz), 8.30 (1H, d 
, J=2Hz), 8.56 (1H, d, J=5Hz)» 
hp : 115-116'Cc 

<3OS0U 7-5 ; 1 - (2-^dda>^) -6- [N-^JU-N- ( 
7 2) > 

(72) <D®m 

'H-NMR (DMS0-d6, 6) : 1.03 (3H, t, J=7.5Hz), 1.87 (2H, ■), 2.79 (2H, t, 
J=7.5Hz), 3.05 (3H, brs), 4.60 (1H, brs), 4.87 (1H, brs), 5.40 (2H, d, 

6.38 (1H, d, J=*ftJ), 7.05 (1H, brs), 7.20 (3H, m), 7.35-7.49 ( 
3H, a), 7.60-7.81 (2H, b), 8.54 (4H, brs) c 
up : 99°C„ 

<%9&mi 7 - 6 ; 1 - (2-^DD^>i;;i/) - 6 - t^n =.j\,ij)W^4 
/K2»n-7Dtr;^>X'f KVJ-Jl (7 3) > 

u^m (73) ©titt] 

'iHflffi (CDCh, 6) : 1.01 (3H, t, J=7.5Hz), 1.88 (2H, n), 2.78 (2H, t, J 
=7.5Hz), 4.54 (2H, d, J=5Hz), 5.45 (2H, s), 5.95 (2H, s), 6.36 (1H, d, J 
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=7.5Hz), 6.44 (1H, t, J=5Hz), 6.75-6.85 (3H, ■), 7.08 (1H, t, J=7.5Hz), 
7.23 (1H, t, J=7.5Hz), 7.45 (1H, d, J=7.5Hz), 7.67 (1H, dd, J=7.5 , 2H 
z), 7.78 (1H, d, J=7.5Hz), 7.83 (1H, s) 0 
bp : 131-134*C 0 

<*IS0!1 7-7 ; 1- (2-^^^) -6-7x-;i,5b;w^^ 
-Z-n-rDtMyX'f (7 4) > 

Ut£® (74) <D®>£) 

'H-NME (CDCb, 6) : 1.03 (3H, t, J=7.5Hz), 1.90 (2H, ■), 2.81 (2H, t, J 
=7.5Hz), 5.47 (2H, s), 6.40 (1H, d, J=7.5Hz), 7.06-7.18 (2H, a), 7.26 (1 
H, t, J=7.5Hz), 7.35 (2H, t, J=7.5Hz), 7.48 (1H, d, J=7.5Hz), 7.64 (2H, 
d, J=7.5Hz), 7.72 (1H, dd, J=7.5 Stf 2Hz), 7.85-7.95 (3H, ■). 
ap : 168*Co 

<HIS^1 7-8 ; 1- (2 - ^dda>J/>) - 2-n-ya 6 - [ 
( 4 - V U *;u>^e-Ol,] ^>X^*V-;u (7 5) > 

Cft#«J (75) ©%tt] 

'H-NME (DMSO-d6, 6) : 0.93 (3H, t, J=7.5Hz), 1.76 (2H, m), 2.78 (2H, t, 
J=7.5Hz), 4.49 (2H, d, J=5Hz), 6.42 (1H, d, J=7.5Hz) 3 7.22 (1H, t, J=7. 

5Hz), 7.27 (2H, d, J=7.5Hz), 7.34 (1H, t, J=7.5Hz), 7.57 (1H, d, J=7.5Hz 

), 7.69 (1H, d, J=7.5Hz), 7.80 (1H, d, J=7.5Bz), 7.97 (1H, s), 8.48 (2H, 
d, J=7.5Hz), 9.03 (1H, t, J=5Hz) a 

up : 170-173'C 

<H«6#ll7-9 ; 1- (2 - ? u D*>i?)],) - 2 -n-fu 6 - [ 
(3-K'j^;M?-;i/) *;wN-^-r;i/] ^>x^ * (7 6) > 

Ifc&m (76) 

'H-NMR (DHS0-d6, 6) : 0.95 (3H, t, J=7.5Hz), 1.76 (2H, a), 2.80 (2H, t, 
J=7.5Hz), 4.50 (2H, d, J=5Hz), 5.60 (2H, s), 6.42 (1H, d, J=7.5Bz), 7.2 
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3 (1H, t, J=7.5Hz), 7.30-7.58 (2H, m), 7.57 (1H, d, J=7.5Hz), 7.67-7.74 
<2H, ffl), 7.75 (1H, d, J=7.5Hz), 7.97 (1H, s), 8.46 (1H, d, J=5Hz), 8.56 
UH, s), 9.0 (1H, t, J=5Hz)e 
np : 193-195'Co 

<H«S0U 7-10; 1 - (Z-tuusOVfr) -6 - [N-^^-N- 
(2-^U^;u) )V\ -2-n-7Dt;K>X^^;-^ (7 7 

) > 

lit&® (7 7) omm 

'H-NMR (DMS0-d6, <5 ) : 0.90 (3H, t, J=7.5Hz), 1.70 (2H, n), 2.73 (2H, t, 
J=7.5Hz), 3.40 (3H, s), 5.42 (2H, s), 6.23 (1H, d, J=7.5Hz), 6.91 (1H, 
d, J=7.5Hz), 6.98 (1H, m), 7.15-7.25 (3H, b), 7.36 (1H, t, J=7.5Hz), 7.4 
6-7=57 (3H, m), 8.23 (1H, m) 0 
bp : 143-146'Co 

<%Mffl 1 7 - 1 1 ; 1 - (2-i7un^>iy)l) - 6- (^ft^ij^;i3 
)lif.=.)l) - 2 -n-rn^fi^yx-f (7 8) > 

Llt&® (78) <D®m 

'H-NMR (CDCL, 6) : 1.03 (3H, t, J=7.5Hz), 1.46-1.94 (10H, a), 2.80 (2H 
, t, J=7.5Hz), 3.32 (2H, brs), 3.64 (2H, t, J=7.5Hz), 5.41 (2H, s), 6.42 
(1H, d, J=7.5Hz), 7.07 (1H, t, J=7.5Hz), 7.19-7.29 (3H, b), 7.45 (1H, d 
, J=7.5Hz), 7.76 (1H, d, J=7.5Hz)x 
bp : 136-137'Ca 

<mmmi 7-12 ; 1 - ( 3-^;w*>SJ;iO -2-n-7D^-6- 
[ (2-K'Ji?;M?-;i/) A;i/^T^;i/] 'OX'f (7 9) > 

(79) £D4Srf4] 

'H-NMR (CDCh, 6) : 1.02 (3H, t, J=7.5Hz), 1.88 (2H, n), 2.26 (3H, s), 
2.81 (2H, t, J=7.5Hz), 4.76 (2H, d, J=5Hz), 5.36 (2H, s), 6.78-6.84 ( 2H, 
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■). 7.07 (1H, d, J=7.5Hz), 7.13-7.22 (2H, a). 7.33 (1H, d, J=7.5Hz), 7. 
57-7.72 ( 2H, a), 7.78 (1H, d, J=7.5Hz), 7.94 (1H, s), 8.55 (1H, d, J=5Hz 

)o 

bp : 129-131'C, 

<mMmi 7-13; 2-n-:7^;i,-l- (2-7Ma^if)i) -6- 

(8 0) > 
[<b£*B (80) 

'H-NMR (CDCL, <5) : 0.92 (3H, t, J=7.5Hz), 1.45 (2H, a), 1.83 (2H, a), 
2.86 (2H, t, J=7.5Hz), 3.06 (3H, brs), 4.61 (1H, brs), 4.86 (1H, brs), 

5.37 (2H, brd), 6.62 (1H, brd), 6.97 (IB, brs), 7.07-7.85 (8H, a), 8.57 

(1H, d, J=5Hz) 0 

ap : 97-100-Co 

<nMm\ 7-1 4 ; 1- (2-?DD-c>y;i/) -2-^?~)\,- 6 - [ (2 
-KVJ?;^^) iDWZJfr] ^1>X4 5.i^J-)l (8 1) > 

uts® (8D <D®m 

'H-NMR (CDCh, 5) : 1.43 (3H, t, J=7.5Hz), 2.84 (2H, q, J=7.5Hz), 4.76 
(2H, d, J=5Hz), 5.45 (2H, s), 6.37 (1H, d, J=7.5Hz), 7.07 (1H, t, J=7.5H 
%), 7.19-7.28 (2H, a), 7.33 (1H, d, J=7.5Hz), 7.45 (1H, dd, J=7.5 RV 2 
Hz), 7.62-7.75 (3H, a), 7.82 (1H, d„ J=7.5Hz), 7.89 (1H, d, J=2Hz), 8.55 
(1H, d, J=5Hz) a 
■p : 167-168-Co 

<£Mmi 7-15; 2-n~y^)V- 1 - (2-^DD^>i;;v) - 7- [ 
(2-KUS/\>Mx;iO ^OXJ Xy*J-)l (8 2) > 

Ifc&Vl (8 2) (DVB&J 

'H-NMR (CDCh, 6) : 0.93 (3H, t, J=7.5Hz), 1.42 (2H, a), 1.83 (2H, a), 
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2.81 (2H, t, J=7.5Hz), 4.44 (2H, d, J=5Hz), 5.70 (2H, s), 6.13 (1H, dd, 
J=7.5 &tf 2Hz), 6.85-6.97 (3H, a), 7.12-7.28 (4H, a), 7.34 (1H, d, J=7. 
5Hz), 7.62 (1H, dt, J=7.5 &tf 2Hz), 7.88 (1H, d, J=7.5Hz), 8.40 (1H, d, 
J=5Hz)„ 

np : 112-114'Co 

<H^1 7-16; 2 -isirnyut)],- 1 - ( 2 -7 frXu^yi?)],) - 
6- (K^D^l/fcjWft-f ;u) "«>X-f £ J'V— ;b (8 3) > 
(83) 

'H-NMH. (DMS0-d6, 5) : 1.05 (4H,. ■), 2.27 (1H, a), 4.38 (2H, d, J=5Hz), 
5.71 (2H, s), 5.98 (2fl, s), 6.73-6.91 (4H, a), 7.14 (1H, t, J=7.5Hz), 7. 
27 (1H, t, J=7.5flz), 7.36 (1H, a), 7.55 (1H, d, J=7.5Hz), 7.73 (1H, dd, 
J=7.5 JkTf 2Hz), 8.04 (1H, s), 8.87 (1H, t, J=5Hz) e 
ap : 170-173*00 

<mmi 7-1 7 ; 2 - [ [1- (2-^dd^>^) -2-i^;i/^> 

H (8 4) > 

Ot&to (84) <DW£\ 

'H-NME (CDCh, 5) : 1.42 (3B, t, J=7.5Hz), 2.82 (2H, q, J=7.5Hz), 4.81 
(2H, d, J=7.5Hz), 5.43 (2H, s), 6.31 (1H, d, J=7.5Hz), 7.06 (1H, t, J=7. 
5Hz), 7.20-7.31 (3H, a), 7.44 (1H, d, J=7.5Hz), 7.52 (1H, dd, J=7.5 fitf 
2Hz), 7.65 (1H, dd, J=7.5 RTI 2Hz), 7.77-7.83 (2H, a), 7.96 (1H, t, J= 
7.5H2), 8.23 (1H, dd, J=7.5 RTF 2Hz)„ 
ap : 204-207'Co 

<mmmi 7-18; 2-n-7?Jl- 1 - ( 2 -7 )\,*u^i/)\,) -6- 
(2-K«J^;i/^f-;i/*;w^'f;i/) ox^^Hi' (8 5) > 
[<t£® (85) ©«Jtt] 
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'H-NMR (CDCh, 6) : 0.92 (3H, t, J=7.5Hz), 1.38-1.49 (2B, n), 1.77-1.88 
(2H, b), 2.86 (2H, t, J=7.5Hz), 4.78 (2H, d, J=5Hz), 5.46 (2H, s), 6.67 
(1H, t, J=9Hz), 7.00 (1H, t, J=9Hz), 7.13 (1H, t, J=9Hz), 7.19-7.31 (2H 

, a), 7.33 (1H, d, J=9Hz), 7.60 (1H, br V-Z), 7.65-7.74 (2H, a), 7.79 
(1H, d, J=9Hz), 7.97 (1H, d, J=2Hz), 8.58 (1H, d, J=5Hz) 0 

ap : 154-155'Co 

<^I60>J1 8 ; 6-t-7K>>*;i#r;b7^- l - (2-^dd^>^ 



ji) -2-n-ru 5 w->i> (86) <d^wl> 

6 -*;U#:^>- 1 - (2-£dd^>>>;1/) -2-n-7DtM>X-f ; 
(2 0 Omg) St-rw^3-;b (5ml) CSSU y7ir 
)iy*Z7*VJ\,TV K (0. 19ml) fc^V7n^xf;v7 5> (0. 

2 imi) zgR-zmztzo Kfom&b*4mm9L\,i±&* &mx.<r)it*iz 

i&ffKa^/^-y-i/ (1:10-1:3) *«V^SH-»»U £5>fc 
S8xf ;i/ A Jpif > i »3 Sg a B B IT 6 - t - 7 b + i/*;^r;i,7 = y - l - 
(2-^DD^>y» -2-n-rDlf;^>X-f £ W—y\, (8 6) (16 
5mg) 

[fc£«3 (86) <D4W4] 



l H-NME (CDCls, 5) : 0.98 (3H, t, 3=8Hz), 1.50 (9H, s), 1.86 (2H, sextet 
, J=8Hz), 2.72 (2H, t, J=8Hz), 5.38 (2H, s), 6.40 (1H, dd, J=l, 8Hz), 6. 
95 (1H, dd, J=l, 10Hz), 7.08 (1H, dt, J=l, 8Hz), 7.24 (1H, dt, J=l, 8Hz) 
, 7.28 (1H, d, J=lHz), 7.45 (1H, dd, J=l, 8Hz), 7.66 (1H, d, J=10Hz)„ 
ap : 166-168-Co 

<Wm\ 9 ; 1- (2-^DD^i;;b) -6-i/7;-2-n-7D W 
*>yX4\W—fr (8 7) <D&WL> 



BBo 



WO 97/24334 



PCI7JP96/03858 



93 

ZW-JU (200rag) Of h7t KD77>SS» (4ml) tEHS<b^^> 
0 1^HKOS?^dd^^>S» (0. 14ml) t h 'Jx?-;^* > (0. 
36ml) 2 0-CT2^Wlfc. SJSM^Sgxf;^ 

7-f £«fc D»aftxf-;i//^*-9-> (1:10-1:3) fcfflHTSH -»»U 
^ ?> CSKxf ;i,/A^it > «t D sgl tts 1- (2-^DD^>i?;i/) -6 
->7y-2-n-7'DK;K>X'f5^-;i/ (8 7) ( 1 4 0mg) Zfttz 

a 

Ut&® (87) ©*tt] 

'H-NMR (CDCla, <5) : 1.05 (3H, t, J=8Hz), 1.90 (2H, sextet, J=8Hz), 2.85 
(2H, t, J=8Hz), 5.45 <2H, s), 6.42 (1H, dd, J=l, 8Hz), 7.15 (1H, dt, J= 
1, 8Hz), 7.28 (1H, dt, J=l, 8Bz), 7.48 (1H, s), 7.50 (1H, d, J=10Hz), 7. 
54 (1H, dd, J=l, 8Hz), 7.85 (1H, d, J=10Hz) o 
■p : 124-126 , C 0 

<$&&M2 0 ; 1- (2-^ua^>V)V) - 6 -A i>jU7Z J - 2 -n-7 
d ^;i/^>X-f S (88) 

1 - (2-^dd^») - 2-n-7Dtr.n^>X-f 5 try-*)], (15 0 
mg) t h 'JxW^ (6 1 mg) ft«Hfc**-l/> (3ml) CSHU IE 

S"e^^>^;i/»^D7-n ; (70mg) *m?Limr$m#'ik. %mtx'& 

U «£ES*bfco 1 - (2-^ 

8) (1 2 4mg) £f§fco 
Mi£*l (8 8) Otttt] 

'H-NMMCDCh-CDsOD, 6) : 0.94 (3H, t, J=7.5Hz), 1.76 (2H, m), 2.71 (2H 
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, t. J=7.5Hz), 2.81 (3H, s), 5.36 (2H, s), 6.40 (1H, d, J=7.5Hz), 6.98-7 
.22 (4H, a), 7.40 (1H, d, J=7.5Hz), 7.59 (1H, d, J=7.5Hz) 0 
bp : 191-193'Co 

<%mmi 1 ; §-7±3-)V7X;-\ - (2-^n^>y;i,) -2-n- 
/DUK^X-f S VJ-)V (89) <D$m> 

6-T = ;-l - (2-£on^>i;;u) -2-n-7oi;M>X'f 
--Ml 5 Omg) t > Uxf;i,7;> (6 lmg) ©Jg<b^U> (3ml) 
8«KJ$*BHg (6 2mg) g&T-iDx. 1 !$fiaffi#Uki£gL 3£«U£&il2 
ffg£Ufc„ SS^x-x^T-^-fbtB-T-t^l/T^y- 1 - (2-^cid 
-2-n-7-al^;^>X^ = ^V-;u (8 9) ( 1 4 3ms) £8 

[<b-&& (89) ©«M4] 

'H-NMR (CDCh, <J) : 1.00 (3H, t, J=7.5Hz), 1.86 (2H, ■), 2.17 <3H, s), 
2.73 (2H, t, J=7.5Hz), 5.39 (2H, s), 6.43 (1H, d, J=7.5Hz), 6.98-7.11 (2 
H, b), 7.22 (1H, t, J=7.5Hz), 7.45 (1H, d, J=7.5Hz), 7.59 (1H, brs), 7.6 
8 (1H, d, J=7.5Hz), 7.84 (1H, d, J=1.5Hz)„ 
bp : 180-182'C„ 

<mmm22 ; 6-7^-1- (2-^dd^>^) - 2 - n-7D 
*>X4 K (90) 

m<b*-9-U> (lOml)s h *)?Jl*nW?m (1ml) Ol^««t6-t 
-7h^>«-ji,7U- 1- (2-£pd^>$J;u) -2-n-7DW 
'OX-f S*V-,fc (7 0 Omg) fcfcfru ^ST. 5«rBaM*tfc. 

5. §M£ ^T/u^U-i/fcx— r;bcDiI£?g&«t DlggifbLT 6 -7$y - 
1 - (2-^dd^>^) -2-n-7Dt;K>X^ (9 0) ( 

4 5 5mg) Z'&tzo 
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(90) ©«tt] 

'H-NMR (CDCh, 5) : 1.01 (3H, t, J=7.5Hz), 1.86 <2H, m), 2.73 (2H, t, J 
=7.5Hz), 5.30 (2H, s), 6.41 (1H, d, J=1.5Hz), 6.48 (1H, d, J=7.5Hz), 6. 
66 (1H, dd, J=7.5 RZJF 1.5Hz), 7.10 (1H, t, J=7.5Hz), 7.25 (1H, t, J=7.5 
Hz), 7.46 (1H, d, J=7.5Hz), 7.57 (1H, d, J=7.5Hz)o 
■p : 121 — 122"Co 

<nmm2 3 ; l- (2-*nn'<>$W -2-n-7D^-6-<7U'f' 
^>X-f ^ (91) (D&m> 

mmm2 1 tmmtvx. 1- (2-^od^>^) -2-n-7-oe;p- 
cfli^ft (9i) <o*m 

•H-NMR (DMS0-d6, <5 ) : 0.93 (3H, t, J=7.5Hz), 1.72 (2H, a), 2.73 (2H, t, 
J=7.5Hz), 5.43 (2H, s), 5.73 (2H, s), 6.42 (1H, dd, J=7.5 RV 1.5Hz), 
7.05 (1H, dd, J=7.5 £tf 1.5Hz), 7.22 (1H, dt, J=7.5 RTI 1.5Hz), 7.33 ( 
1H, dt, J=7.5 RXI 1.5Hz), 7.45 (1H, d, J=7.5Hz), 7.50 (1H, s), 7.57 (1H 
, dd, J^7.5 Slf 1.5Hz), 8.50 (1H, s), 
bp : 198'Co 

<®Mm 1 2 ; Z-7*1-)I7 1 J -4-- b n£j&Mx*-;KDgj§> 
3-7U-4--hD$ ( |fitxf;p (I8.4g) *:N, N-^^^;i/T-U > (2. 
OOnl) (OS^Jfcs TjciTFmfcT'-fe^U (9ml) £2ffl^ fflT2Hlfik ££fc50 

v~?2mmmnLtz 0 fij6«*ttbfciN-«Rfc»w\ »Kx^-c2@isaju 

i^i'VWW^A^DTh^?^- (ISIItt : Mx;f-7V/^*U-> = l 
/10M/4) -olIIKr 3-7-fe*-;i>7 5 >>-4--hn£jB*ax 

(19. 6g) £$fc e 
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'H-NMR(CDCh, 6) : 1.42(3H, t, J=7.1Hz), 2.32(3H, s), 4.43(2H, q, J=7.1 
Hz), 7.82UH, dd, J=1.8 JkV 8.7Hz), 8.25(1H, d, J=8.7Hz), 9.35(1H, d, J 
=1.8Hz), 10.19(1H, s). 
<8tf£0!ll 3 ; 4-- h d -3-7 x-)lT-k?)[,T $ S SfeJ&SRi^;i/©»jg 

> 

2(D^mzm\ 3-T^y-4--hD$Ji#Kx^;u (2.02g) t 
Jg<b7 irjb7-fef;i/ (1.87g) 4--^□-3-7I^^7•b^^75; 

$Ifgx?;i/ (3.30g) £?#fc 0 

'H-NMR(CDC1 3 , d) : 1.4K3H, t, J=7.2Hz), 3.85(2H, s), 4.42(2H, q, J=7.2 
Hz), 7.34-7.49(5H, b), 7.79(1H, b), 8.19(1H, d, J=8.7Hz), 9.39(1H, d, J= 
1.6Hz), 10.15(1H, s) 0 
<Stf£0!ll4 ;3- [N— T-fe^UTS^] -4-- h d 

3— T-te-^-Jl/T ^ J —4—— h D^Sffxf^l (1.706g) ON, N-i/^;i/* 
;uat>* K (12ml) &&lc: s 7K$§T-C60kk3&<fb^ h <J £ A (0.406g) £An;t. 
^igT-40#&#bfce ^itZ-^ua^>i^jv (1.806g) ©N, N-S^^;i/*;t/£ 
7 5 H (10al) &ft£ia;L ^S-C3^K»#bfco &Jfcig££ftbfclN-Jg i§ 

mm : ^s^f-;i//-v^-y->=i/io~i/4) Tf^fsz^ti.to, $#©3- 

[N— (2-7DD^>S/*;i/) ^-fer^T'* y] -4-^ h D$£#gjc*;i, (2.0 
8g) Zfttz. 

'H-NME(CDCla, 6) : 1.38(3H, t, J=7.1Hz), 1.92(3H, s), 4.28-4.45(2H, n), 
4.72(1H, d, J=14.5Hz), 5.34(1H, d, J=14.5Hz), 7.16-7.44(4H, b), 7.69(1H 
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, d, J=1.7Hz), 7.94(1H, d, J=8.4Hz), 8.13(1H, dd, J=1.7 RU 8.4Hz)„ 
<&&mi 5 ;4-^hD-3- [N- [2- (MJ7;u^d^x^) ^>s;;u] 

49g) fcftfltf- (h»J7;^D^^;u) ^>s;;u (l.69g) a»e,4-x h D -3- 
[N- [2- ( h iJ7;i*d^^) ^>v*;i,] T-tr^bT* SJSWx^u 
(l.82g) £®fc c 

'H-NMR(CDCl 3 , tf) : l.37(3H, t, J=7.lHz), l.96(3H, s), 4.29-4.42(2H, n), 
4.78(lH, d, J=l5.4Hz), 5.40(lH, d, J=l5.4Hz), 7.38(lH, t, J=7.6Hz), 7.5 

l-7.58(2H, a), 7.6l(lH, d, J=l.7Hz), 7.67(lH, d, J=7.8Hz), 7.92(lH, d, J 

=8.4Hz), 8.l3(lH, dd, J=l.7»lf 8.4Hz) c 

ap : 153,5- 158. 0°C o 
<«£0U6 :4-~ hD-3- [N- [4- ( h y 7 )],*n 

50g) fc£fc4- (h>;7^tn^fA) 'OS?;!/ (1.71g) fr&4-x Kd-3- 
[N- [4- (hU7;i/*D^f^) ^>y;b] ^-fe^ L ;i/7'^y$ < t#gfx^;u ( 
l-52g) &mz 0 

'H"NHR(CDC1j, 6) : 1.36<3H, t, J=7.1Bz), 1.91(3H, s), 4.32-4. 43(2H, a), 
4.42UH, d, J=14.6Hz), 5.33(1H, d, J=14.6Hz) 1 7.30(2H, d, J=8.1Hz), 7.5 
4(2H, d, J=8.1Hz), 7.6K1H, d, J=L8Hz), 7.96(1H, d, J=8.4Hz), 8.12(1H, 
dd, J=1.8 RU 8.4Hz) 0 
<®Mmi7 ;3- [N- (2-i/7M>i/» _ 4 _ - hD 
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mUTs S0%frmti- h 'J (0.802g) tn, H-i;^f^A7$ Y (10 
ml) <0*7»J-fc N 3-7-fe*-;i>7$y'-4--hDgja§K (1.50g) ODN, N- 
V*1-)Vfr)\,&7\ Y (10ml) &«fe»TU 30#B£#Lfc o »C^ft2-y7 
y^>s;;i/ (3.93g) CON, N-S?^^;b*;UA7'§ h' (10al) $g«£»TbT* 3 

ftftfcifitfST 3£:3- [N- (2-i/7M>^) ^-tr?-;^* -4-- ho 
SIfR2 - x :p ^ > xVU x * ^ ;i/GQff . 96g?# e> ft „ 

'H-NHE(CDCl3, d) : 1.92(3H, s), 4.92(1H, d, J=4.8Hz), 5.24(2H, d, J=4.9 
Hz), 5.44(2H, dd, J=7.9 JkTf 2.9Hz), 7.36(1H, t, J=7.5Hz), 7.47(1H, d, J 
=7.7Hz), 7.52I1H, t, J=7.7Hz), 7.56-7.62(2H, m), 7.63-7.7K2H, ■), 7.76( 
1H, d, J=7.8Hz), 7.80(1H, d, J=1.7Hz), 7.99(111, d, J=8.4Hz), 8.25UH, dd 
, J=8.4 Rtf 1.8Hz)o 
<8H§0118 ; 4-71 J -3- (N-i-7 , De;i/75 L y;i^i; ;) £&#»x 

iSTs 60%7miti~ h U£A (0.428g) fcN, N-^^fi^A7 5 h* (10 
al) ©*5';-fc, 3-^'j;i/7'^y-4--hD$S#S?x^;p (2.00g) ON 
, »-y>^*M7^ h" (lOal) fc«**TU 30^B«»bfc. »!C3^ 
•fc-f V7DK^ (1.46g) CON, H-^^*^7^ h* (10«1) £fcfc»TU 
5BHI10(rc-C«ff Lfc. (80g) i:B£g?x^;u (80g) <DM& 

ttafMi, f#e>nfe^«uiti7K5t (sog) mm®ffiLtz 0 

»?- s^fcfcj: >j N 4-^ (K-i-rDir^f-y^T^^) si§h 

x*-;K2fflJ38!£t) (0.2B0g) £*§fco &1>T, MTs 3- (H-i-7DKA7 
f-'j^rs;) -4-- ho^IfSif^ (0.260g) tcx^y-;u (3ml) fcgj- 
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m (2ml) Ziu^ S&CStcI* (0.519b) ZtoZ. 4ffSF E gMilStL£o 

MZH^x®m®z®£u n&zmLtzo mmizmm^)i uoai) t%t& 

B (30al) 4Jn*T#«U (30ml) & x MESfcbfco 

/l) ^mtZZliizXt). 4-71 S -2- W-i-7u\Z)l7f-\)n,7-z; 

'H-NMR(CDCh, <5) : 0.82(3H, t, J=7.4Hz), 1.0K3H, d, J=6.9Hz), 1.24(3H, 
d, J=6.6Hz), 1.38(3H, t, J=7.0Hz), 1.54-1. 62(2H, ■), 1 .87-2. 04(2H, ■), 
4.34(2H, q, J=7.0Hz), 4.45(2H, s), 4.88-4. 96(1H, ■), 6.78(1H, d, J=8.4Hz 
), 7.64UH, d, J=1.9Hz), 7.87(1H, dd, J=8.4 1.9Hz)„ 

> 

2<D%&tzfel\ 4-7$;-2--hn&&mWl3L3-)) / (4.04g) t 
m<t7 x.-)VT-b?-)\, (3.74g) tf^Z-- hD-4-7i-,lb7t^7^$ 
ISBxfA (6.00g) £*3fc 0 
<S£ig#!2 0 ; <>-fe*>;ui>*=;i,-3-7 5 ^ -4-n h p^>X7* K 

3-7t^7^-4--hD$lfg (20.0g) ON, S-i/^f;^A7 
^ F (300ml) Jg«CH, N* -ts)^±JV"J^ ^ W-Jl, (28.9g) fcJn*., « 
TlB#Fi31£#Lfco £e>£^>-t?>*;i/*>7 5. K (28.00g) fcS?71T \±i/>7 d £ 

>tHt> (27.16g) £JD*. 100«CT4BK^Ufeo M^SsEgSU 8&£ 
^pn*;i/Ai:10X*^i- h ue;A****fti^ &L<8t#Lfc 0 TkJfClOX 

K (H.4g) Zfttzo 
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'H-NMR(DMS0-d6, 6) : 6.93(1H, dd, J=1.8 Rtf 9.0Hz), 7.43UH, d, J=1.8H 
z), 7.52(2H, br s), 7.65(2H, t, J=7.5Hz), 7.74(1H, t, J=7.5Hz), 7.98-7.8 
2(3H, m), 12.74UH, s)„ 
<Ki£0iJ2 1 ;N — i>-bf>^;i/*-;i/-3- (t?!^-^^^;; 

N-^>-b">^l/*r;b-3-7^-4--hD^>X7^ H (lO.Og) 

(150ml) &fc£20X&&7k&*U£A7kj§?& (56. 5g) t4-7P^^;i, 
e7x-;u (11.5«) *iD^v 70"C-C3B#HK#Lfc. *SlLT*frfflUfces*» 

-4-zhD^>X7$ r-*«;«j72JIfc4.27gfc&. 

"H-NMRfDMSO-de, tf) : 4.65(2H, d, J=5.8Hz), 7.19(1H, d, J=8.9Hz), 7.33-7 
.42(4H, a), 7.57-7.7K4H, ■), 7.75-7.8K2H, m), 8.02(1H, d, J=8.9Hz), 8. 
6K1H, br t). 
IE(Nujol) : 1598ca-' e 
<^M&i2 2 ; N-'<>f >7;i/*-;i/-4-7<; -3- (t7ir;v-4-^ 

N-^>-tf>^;u^-;b-3- (t7xzi;i/-4-^;w^^;i/T^ y ) -4--h 
D^>X7^ KfcU^Aig (4.27g) .^OX^tK^^'J^AtIc^ (10.7g) x fi 
I5^^y-;U (200ml) 0S^&iC5X^S>*A/&* (0.64b) sun** 
BBftT35-C-ei4«FH«»bfc. T-fe h > fc2K<DS^««[ (TMr h >/tK=5/2 5 4 

&£A&tt8U &«TSCfcC«fc!)N-^>-t?>*;v*-;i<-4-:p5 j ( 
^i^M-f^WU) ^>X7^ KAySA* (3.15k) 
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'H-NHR(DMS0-d6, 6) : 4.3K2H, d, J=5.7Hz), 4.85(2H, s), 4.9K1H, br t, 
J=5.7Hz), 6.45(1H, d, J=7.9Hz), 7.07(1H, s), 7.13UH, d, J=7.9Hz), 7.29- 
7.36(4H, n), 7.43-7. 47(4H, ■), 7.60(2H, d, J=8.1Hz), 7.65(2H, d, J=7.6Hz 
), 7.73-7.76(2H, ■). 
IE(Nujol) : 1574cb-'o 
<$L&m2 3 ; N- (2-t'Jy;M^) -i-T*?)lT X J -3- ~ \ 

4-7±*)i,7KJ-3--hn&&&& (l.OOg) hN, N-y^f;^;i/A7 
^ H (0.20g) <Dt&fc*?ls> (15al) femtmfc**VVJ{, (1.25s) £*#T 

-r;i/^iDX.> ttBfb***:. 2-7^y^^-;UKUS/> (0.483g 

) i: MJ x*;u:r * > (0.35g) ©Jg{b*^b> (15nl) *«K:Joifc 0 M?l 
WSIJIfczkft (100ml x 2®) > MSt&m+h UfrAafcfcfc (1 
OOal) TifcfrLfc. LTN- (2-£<J^;M-^) -4-7-b*-;u 

T< y -3-~ h D^>X7= K£0.99gftfco 

'H-MOUCDCla, di) : 2.33(3H, s), 4.76(2H, d, J=4.8Hz), 7.25(1H, dd, J=5. 
0 AV 7.2Hz), 7.34(1H, d, J=7.9Hz), 7.71UH, dt, J=1.8 RU 7.8Hz), 7.8 
4(1H, s), 8.14UH, dd, J=2.1 RU 8.8Hz), 8.58(1H, d, J=4.9Hz), 8.77(1H, 
d, J=2.1Hz), 8.90(1H, d, J=8.0Hzh,10.47(lH, s)„ 
<BUBW2 4 ;N- (2-K U ^*;M -4-T-fe^JUT'^ y -3-T^ 

N- tf-t'J^M^U) -4-T-fef-;bT ^ V -3-^ h n^>X7 ^ K (10 
.0g) <D**y->i, (150b1) W&lZSVUWh/XX (2.53g) Sim*, 

#afn r 6o-c-?i5i$p£8t#bfcc s<**ataiu 8**wtuT»e>ft&»« 
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) 2>Z£££ »K N— (Z-KWJl/Z-Jl) -l-7±*)\,7* J-Z- 

7KS*>Z7K K£8.02g*§fco 

l H-NMR(DMS0-d6, cJ) : 2.06(3H, s), 4.52(2H, d, J=5.9Hz), 5.09(2H, s), 7. 
10(1H, dd, J-1.9 8.2Hz), 7.22-7. 30(3H, ■), 7.38(1H, d, J=8.2Hz), 7. 
75(1H, dt, J=1.7 7.6Hz), 8.50UH, d, J=4.6Hz), 8.84(1H, t, J=5.8Hz) 
, 9.19(1H, s) 0 

<K*«2 5 ;N- (2- 1: 'J V)l**)l>) -4- T-t^-JlT K J -3- (4-^ 

>v;b3}-^rv'^>i;;i/T^y ) ^>x? = k©sbi> 

N— (2-^U >>;M^-;w) -4-7-b5 L ;i/7'< y ^>X7? K (0. 

80g) ©N, N-^^f;i/*;i/A7^ K (lOnl) ^fStw^b4-^>^;i/^^r^>^> 
i^l/ (1.31g) b&&7kmi-Y U-^A (1.18g) £SD;U 9(rCT2^H»Jfbfc. 

U ^V^y/i/^^A^D^ h * a, N— (2-t:'j 
-4-7-t3-)\s7 I V -3- (4 — i>^;i/^-^i/^>v;i/T^y ) 
K*0.434ffffc. 

l H-NMR(DMSO-d6, <5) : 2.07(3H, s), 4.30(2H, d, J=5.6Hz), 4.5K2H, d, J=5 
.9Hz), 5.07(2H, s), 5.68(1H, t, J=5.6Hz), 6.97{2H, d, J=8.6Hz), 7.14(2H, 
■), 7.25(2H, dd, J=3.4 &tf 7.4Hzj," 7.32(4H, t, 7.5Hz), 7.38(2H, t, J=7 
.1Hz), 7.44(2H, d, J=7.2Hz), 7.72(1H, dt, J=1.8 7.7Hz), 8.49(1H, dd 
, J=1.9 JkTf 5.3Hz), 8.89(1H, t, J=5.9Hz), 9.28(1H, s). 
<SJatM2 6 ;N- (2- 1 V i/fr*?)),) -4-7±3-)l7 K J -3- (3, 4- 

N~ (2-tT'J -A-T-bT-KTKJ-S-TlS^XT K Y (0. 

80g) ©N, N-i?^f-;i/*;Ui»5*5 (10ml) fclgflrt, 4-*^u>i?;** 
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«>^>v;U (0.962g) ±&®fr%i- h 'J^A (0.710g) ZMz., 80°CT-48#Rgjt 

ft* iSfiSU y^yM7A^DTh^7^- c^et^ : mwtm-)\,/t 

;i/T^-3- (3, 4-^V>yt+M>yJl/7UK>X7; K£0.49g 

'H-NME(DMSO-d6, 5) : 2.08(3H, s), 4.29(2H, s), 4.52(2H, d, J=5.9Hz), 5. 
27(1H, s), 5.97(2H, s), 6.84-6.88(2H, m), 6.96<1H, s), 7.10(1H, d 5 J=1.3 
Hz), 7.13UH, dd, J=1.6 RV 8.2Hz), 7.25-7.32(3H, a), 7.76(1H, dt, J=l. 
2 RXf- 7.6Hz), 8.51(1H, d, J=4.8Hz), 8.90(1H, t, J=5.8Hz), 9.28UH, s) 0 

<55iI0»J2 7 ;N- (2-t'J -4-7'-fe^-;i/^5. J -3- [4- (1 

, 2, 3-5 L 7'i/7'V r -;u-4-^;U) JWT'S >>] ^>X7^ Fffi«jg> 

N- (2-tT'J i^Jl/^^;!/) -4-T-b^T^ J-Z-7X J^yXTX K (0. 
800g) ©**y— ;i/ (10ml) JgaC4- (4-7Dt/^7x-ji) -1, 2, 3 
-f7y7y-A (1.08g) fc&gbfci^h U^A (0.710g) &an;u 70*CT1B5 

TOx^;i//^^y-;u=9/i) -cJWH-rscfcCiD, N- (2-t:ys;;M*- 
-4-7'-t:^;u7'^ y-3- [4- (l, 2, 3-^7'^T^-;w-4-^;i/) ^> 

V)\,7\J~\ ^>X75 K£0.830g*#fc o 

'H-NMR(CDCla, 6) : 2.11(311, s), 4.43-5. 56(2H, ■), 5.92(1H, t, J=5.9Hz), 
7.5K1H, d, J=1.4Hz), 7.15UH, dd, J=1.6 &IF 8.1Hz), 7.22(2H, dd, J=l. 
9 &T5 8.1Hz), 7.33(1H, d, J=8.1Hz), 7.57(2H, d, J=8.1Hz), 7.69(1H, dt, 
J=1.8 »V 7.7Hz), 8.09(2H, d, J=8.2Hz), 8.47(1H, dd, J=1.9 &u? 5.2Hz), 
8.89{1H, t, J=5.9Hz), 9.34UH, s), 9.58(1H, s)„ 
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<3£j£0>J2 8 ; N — t>4?>:*;b*x;b-4-7-fe?-;i/7$ ;-3-.= hD*> 
X7^ K<0«BS> 

4-7W7^-3-rFD$iil (lO.OOg) £>N, N-yXf;^;i/A7 
^ Y (300ml) jgifttN, N' -tUlX-JHS't (14.45g) £Jn;L, MS 

T-mM^Ufcc £1^ ^>-tf>;ui/*>7^ K (14.03g) ti/TV\Zis*a 

(I3.58g) fcflnfcx ioo"C-e72«fia«#bfc. ?DD^i/At*fclio 

77<- (&«& : SKxf;P/^;-jM/l) SC. fc£«fc Ox N 

-^>-fc?>*;i/*^;i/-4-7'-fe3 u ;u:P~ y -3- - h 0^>X7? K£12.67gft 

fe. 

l H-NMR(DMS0-d6, (5) : 2.08(3H, s), 7.39-7.47(3H, ■), 7.65(1H, d, J=8.5Hz 
), 7.84(2H, dd, J=1.4 7.7Hz), 8.1K1H, dd, J=1.9 8.4Hz), 8.38( 
1H, d, J=1.9Hz), 10.34(1H, s)„ 
<S£ffl2 9 ; N-^>-tf >^;i/*^;i/-4-T-b^Jl/T ^ y-3-7'^>^>X 

B-^>-if >7;i/*-;i'-4-7tf;i'7^ -3-- F d^>X7 5 F (12.67 
g) (200ul) fcTK (30ml) £&jEpU KBkkfJS* U £ A (7.59g) 

^in^fco **MST, 40"C:C24B5Bk 5X^7^^A/J^IS (2.53g) HWIt 

.72gf§fco 

'&-10Bl(DMS0-d6, 6) : 2.06(3H, s), 7.07(1H, dd, J=1.8 &tf 8.3Hz), 7.17( 
1H, d, J=1.8Hz), 7.44(1H, d, J=8.3Hz), 7.61(2H, t), 7.68(1H, t), 7.96(2H 
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, d, J=7.5Hz), 9.190H, s) 0 
IE(Nujol) : 1682cm-' o 
<81ii0iJ3O ; N-^>Hf>;*;i/#=;u-4-7-tr*\>l/7$ (2- - ho 

KiI0iJ3 20)J5&£m\ H-^>-e>Z)\,*-)\,-i-Tt?-)[,7 * J -3- 
7^^>X75 K (0.60g) fcftfl;2-= Fn^>i;;i/ (0.52g) fr£,N-^>-fe' 

H (0.79g) %»fc 0 

'H-NMR(DMS0-d6, (5) : 2.08(3H, s), 4.72(2H, d, J=5.0Hz), 5.92<1H, s), 6. 
86(1H, s), 7.13(1H, d, J=8.1Hz), 7.3K1H, d, J=8.0Hz), 7.49-7.58(3H, a), 
7.60(2H, d, J=7.6Hz), 7.66(1H, t, J=7.4Hz), 7.86(2H, d, J=7.7Hz), 8.11( 
1H, d, J=8.3Hz), 9.37UH, s). 
<SSfjg#I3 1 ; N-^>-b - >^;i/^-;w-4-T-b5 L ;i/T * J -l-^yV)VT 

Kii0iJ3 2<Djj&izft\,\ N-^>4f>^;^-;i/-4-T-bf-;i.y'^ y-3- 
7U^>X7^ H (0.60g) k.fk{k*t>*JJU (0.47g) j!p<DN-^>-e 
Jl'-4-7-b^b7^-3-'<>i;;i/7^^>X7 = K (0.38g) £f#fc„ 

'H-NHR (DMS0-d6, 6) : 2.07 (3H,„s), 4.35(2H, d, J=5.5Hz), 5.73(1H, s) 
, 7.06UH, s), 7.14(1H, d, J=8.3Hz), 7.21-7.28(2H, m), 7.32(2H, t, J=7.3 
Hz), 7.37(2H, d, J=7.6Hz), 7.53(2H, t, J=7.4Hz), 7.59(1H, t, J=7.0Hz), 7 
.88(2H, d, J=7.7Hz), 9.29(1H, s), 12.34(lfl, s) e 

<SSai0!}3 2 ; N--<>-t:>^;i/^-;i/-4-7*-fex;U7'^ y -3- (2, 4-i/* 
7;^0'<>i;ji/7^) ^>X7^ h*cDi^ji> 

H-^^if>7;i/*z;i/-4-7-b^l/7 i ; - 3-7^ ; ^>X7$ K (0.60g 
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) fc£{b2, A-V7)\,*u^yi>)\, (0.656g) fc£H*3Rjb U •> A (0.423g) <D 

(7mi) 8»*6o-c-emia«#bfc. u 

RrscfcHJ:!)* N-'O-tf >^;W*^;U-4-T-fe5 i ;U7'5 ^-3- (2, 4- 

'H-NMR(DMS0-d6, 6) : 2.05(3H, s), 4.34(2H, d, J=5.5Hz), 5.60(1H, s), 7. 
02(1H, t, J=8.0Hz), 7.06UH, s), 7.16-7.27(3H, a), 7.38-7.51(4H, a), 7.8 
2(2H, d, J=7.2Hz), 9.27UH, s), 12.3SC1H, s). 
<SSj£#I3 3 ; H-^>-V>7.)]'*-))s-4-7-t?-)lTl J -I- (4-=. h D 

^mmZ 2<D?3mzm\ H-^>-V>X)l<*-)l-4-7*3-Jl7 5. J -3- 
7*y"<>X7< K (0.50g) tH{b4--hD^>^;i/ (0.436g) fre,, < 
>^>^;i/*^;i/-4-7'-bf-;i/7^y'-3- (4--hD^>s;;i/7^) ^> 
X7^ K (0.52g) £$fco 

'H-NMRfDMSO-dG, tf) : 2.09(3H, s), 4.54(2H, d, J=5.0Hz), 6.10(1H, s), 6. 
89(1H, d, J=1.8Hx), 7.14(1H, dd, J=1.8 Xtf 8.2Hz), 7.39(1H, d, J=8.2Hz) 
,-7.58-7.65(4H s ■), 7.68(1H, t, J=7.6Hz), 7.92(2H, dd, J=1.4 &TF 7.4Hz) 
, 8.20(2H, d, J=8.7Hz), 9.36(1H, s);12.28(lH, s), 
<MW3 4 ;K — i>-U>7>n'*-)l-4-7*Wr$;-3- [4- (1, 2 

2 03SfSfc(S£v\ N — >a;i/*=;i>-4-7-fe*-;bT$ ;-3- 
7^^X7^ H (0.50g) tA- (4-7Dt^f;i/7xz;i.) -l, 2, Z-f- 
7S?7Vf-;i/ (0.45g) <P6, N-t>-K>^*-;i'-4-T-fef-;i/T^y-3- 
[4- (1, 2, 3-f7S^7 , ;-^-4-fJI') ^>^;WT^y] "OX7»« K (0 
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.38g) 

'H-NME(DHS0-d6, 6) : 2.10(3H, s), 4.46(2H, d, J=5.3Hz). 5.96(1H, s), 7. 
03(1H, s), 7.14(1H, dd, J=1.7 Rt5 8.2Hz), 7.40(1H, d, J=8.0Hz), 7.52-7. 
61(4H, n), 7.65(1H, t, J=7.1Hz), 7.93(2H, d, J=7.6Hz), 8.10<2H, d, J=8.2 
Hz), 9.35UH, s), 9.58UH, s), 12.31(1H, s) e 

3-T^^;i/T^y-2--hD$ElfS? (20.2g) , mmm (11.4g) , W 
J-)\, (300nl) «?I^*23I^P^MiSmTT-je^Lfec 
;b£100alg£U iSJT^Ufc^ KjE&ft£$gb!K&± h U b A (19.5g) 
£^tr** (200al) fc&ttfco «ffiiLfc^*«S^ *ifcLfco |gS 

%mm^3-frh^*y->(D\mvm.'£& oomi) c#«u &ji£»s>j, ^*-tf 

'H~NMR(CDC1 3 , d>) : 1.39(3H, t, J=7.1Hz), 4.37(2H, q, J=7.1Hz), 6.41(2H, 
br s), 6.83(1H, d, J=8.7Hz), 8.00(1H, dd, J=1.8 8.7Hz), 8.85(1H, d 
, J-L8Hz) a 

3-r^^-2-= hD$J&S»xf-^ (2.98g) £N, N-$;*^;i,7>- rj > (2 
Onl) ©$S*K:*fc7'-fe*-;i/ (13nl) fc*»*-e»TLfc. M-C48I$IB«#L 

feo 10£l$T-&Jfo&£^t£(C U S£K^;H&tB (20) , (30 

□ $Ifixfj^3. 30gft fc o 

'H-NMR(CDC1 3 , 5) : 1.42(3H, t), 2.33(3H, s), 4.42(2H, q), 8.27(1H, dd, 
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J=1.9 &U 8.9Hz), 8.89(1H, d, J=1.9Hz), 8.9K1H, d, J=8.9Hz), 10.54(lfl, 
br s) 0 

**£BMIT* 3-7-b^-;UT^y'-2--hD$JftMx^ (149.4g) N 5* 
r?-7^A/&& (14.9s) x (1500ml) GDg£&£15l$P B 1tB#L 

y-f vrDK;i/x-y;i/ftJn*fc. #raJUfc£ii£«SiJ, 04- 

'H-NHR(DMSO-d6, 5) : 1.27(3H, t), 2.05(3H, s), 4.23(2H, q), 5.19(2H, s) 
, 7.13(1H, d, J=8.2Hz), 7.35(1H, s), 7.47(1H, d, J=8.2Hz), 9.19(1H, s) 

<§Ufc0)2 4 ; 1- -6-x h^iUW^fr-Z-*?- 

frsOXJ l^J-JV (9 2) (D £f&> 
3- [N— (2-^dp^>^;v) 7-tfA7^] -4-x hng ( ifix?;b 
(2.07g) fcx*y-;i, (20ml) (11ml) #tft§7t& (3.07g) 4 

BSfSiSS&bfco @#£»SiJU x^y-;n?gfe?f Lfco tttt&9ffi& 

a**^hy»A*jg**iinit, »»x^afaufc. 

00/0-70/30) T*«1-Si2:K:J:D, 1- (2-^dd^>^) -6-x 
^•hfrit-fr-Z-M-to^sXJ (9 2) (1.46g) £ftfc 0 

iit^m (9 2) 

'H-NMR(CDCl3, £) : 1.39(3H, t, J=7.1Hz), 2.57(3H, s), 4.37(211, q, J=7.1 
Hz), 5.46(2H, s), 6.4K1H, d, J=7.8Hz), 7.10(1H, t, J=7.8Hz), 7.25(1H, 
t), 7.47(1H, d, J=8.0Hz), 7.75(1H, d, J=8.4Hz), 7.94(lfi, s), 8.00(1H, d 
d, J=1.5 RU 8.4Hz)o 
<nMW2 5 ; 6-x h4r«>*^=;b-l-y ^-2-n-7D KM>X-f 



WO 97/24334 



PCT/JP96/03858 



109 

< try-)), (93) <D-£f&> 

00g) t3t>{t*m (0.843g) frbZ- W-M-)l>7?>))lTz;) -4-- h 

V^>t)l^=.Jl-\-A^)^-2-n-rv^ju^>X^ K (9 3) (0 

• 56g) fcftfco 
[ft^tt (93) 

'H-NME(CDC1 3 , 6) : 1.08(3H, t, J=7.4Hz), i.43(3H, t, J=7.0Hz), 1.89-1.9 
7(2H, 0), 2.89(2H, t, J=7.7Hz), 3.79(3H, s), 4.38-4.44(2H, ■), 7.7K1H, 
d, J=8.4Hz), 7.96(1H, dd, J=8.4 RV 1.5Hz, ), 8.05(1H, d, J=1.4Hz)„ 

4 5 (94) 6r)^> 

SfiTs G0%frmfc-t-bW2> (0.428g) fcN, N-^*^*;^^ K (10 
al) o*vy-fc, 3-7^V;UT*y-4-^hD£j§L#g?x?-;i, (i.86g) ON 
, H-s;^^*M7$ K (Ital) ««*»TU 30#|B!Sf&-c«#Lfc. & 
t3^to-/f;b (i.97g) OK, N-^^f;i/^A7^ H (10nl) &fc£jj8T 
LT\ 50-CT13!^P^n^Ufeo £fttt£*ttB (70g) fc»ttx*-;i, (70g) ®£ 

(n-n-7W7**))l,7$;) -4-x b c%m&3i?-)l<D®%$<® ( 2 .59g 

■»2-n-7DtM>X^^;-;M9 4) (0.81g) 
ttb&Vs (94) Otett] 

'H-NMB(CDC1 3 , 6) : 0.98(3H, t, J=7.4Hz), 1.08(3H, t, J=7.4Hz), 1.43(3H 
, t, J=7.1Hx), L75-1.83(2H, ■), 1.91-1.98(2H, n), 2.88(2H, t, J=7.6Hz), 
4.15(2H, t, J=7.5Hz), 4.42(2H, q, J=7.2Hz), 7.73(1H, d, J=8.4Hz), 7.9B( 
IB, dd, J=8.5 JSlV i.5Hz), 8.06(1H, d, J=1.4Hz) e 
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<*»0J2 7 ;1- -S-x^^i/t^-;b-2-a- 
7-d trn^>x-f * (95) 

86g) t*fc3-^DD^>^ (1.64s) *»€>3— [N- (3-£ d d^>j;;i,) 7 

1*5dfc&<*9Mi2 I- (3-^DD^>y;u) 

;i/»-2-n-7nt:;K>X-{$y';-^ ( 9 5) (0.57g) ££&Ufco 
[<t£«3 (95) Otttt] 

•H-NHRtCDCh, <5) : 1.02(3H, t, J=7.4Hz), 1.39(3H, t, J=7.lHz), 1.85-1.9 
2(2H, ■), 2.80(2H, t, J=7.5Hz), 4.38(2H, q, J=7.1Hz), S.37C2H, s), 6.86( 
1H, d, J=7.4Hz), 7.04(1H, s), 7.21-7.29(2H, ■), 7.77(1H, d, J=8.4Hz), 7. 
96(1H, d, J=1.2Hz), 7.99(1H, dd, J=8.5 1.5Hz)„ 

Zjr>J-j\, (9 6) <D&f&> 

Si&mi 4©Sat^t\ 3-7f-y;i/T^^-4-~hD$B#i!x^;u (i. 
86g) fcJUfe*c>*;;i/ (1.36g) d>*>3- [N-^>$/*;i/:7^D;i/7 * y ] -4-- 

6) (0.97g) fc*»Ufc. 
• litS® (96) ] 

l H-NHR(CDCh, 6) : 1.01(3H, t, J=7.4Hz), 1.39(3H, t, J=7.1Hz), 1.83-1.9 
K2H, ■), 2.8K2H, t, J=7.5Hz), 4.37(2fl, q, J=7.1Hz), 5.40(2H, s), 7.03( 
1H, d, J=6.4Hz), 7.28-7.33(3H, ■), 7.76(1H, d, J=8.4Hz), 7.98(1H, dd, J= 
8.4 SOP 1.2Hz), 8.00UH, s). 

<WS«2 9 ; 1- (4-^DP^>^) -6-x^i'^;^z;i,-2-n- 
7*DKM>X>f KP^-fr (9 7) <D-£#> 
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86g) i:^b4-^DD^>S/;i/ (1.64g) 7>f>3- [N- (4-^dd^>^) 7 

<^3!&0!I2 4©£&T!1- (4- >? d n^>^;i/) -6-x hdr>>*;i/^-;u-2- 
n-7DtM>X^^;-;b (9 7) (1.06g) t^Lfec 
(97) 

'H-NMR(CDC1,, (5) : 1.02(3H, t, J=7.4Hz), 1.39(3H, t, J=7.1Hz), 1.83-1.9 
2(2H, a), 2.80(2H, t, J=7.8Hz), 4.38(2H, q, J=7.5Hz), 5.36(2H, s), 6.96( 
2H, d, J=8.2Hz), 7.29(2H, d, J=8.3Hz), 7.76(1H, d, J=8.4Hz), 7.96(1H, d, 
J=1.2Hz), 7.99UH, dd, J=8.3 1.2Hz) 0 
<Wfaffl3 0 ;6-xh^>>*;i/t:r;i/-2-^f;i/-i- [2- (h')yjl^D 
^>i>;i/] ^>X-f IW-fi, (9 8) <D&ffc> 

nmw2 4<Dxm\zm\ 4-~bu-i- [k- [2- (hj^i^d*^) 

^>>>;H T-fe^;i/7'5/] SJSSKxf-;i/ (i.82g) * & 6 -x h*-> 
;i/~2-^^;u-i- [2- ( h u 7;i/2i-D^^;i/) ^>s;;i,] ^x-fs^y- 

* (9 8) (1.32g) fc&fc. 
(98) CD*tt] 

'H-WDKCDCh, tf) : 1.38(3H, t, J=7.1Hz), 2.53(3H, s), 4.37(2H, q, J=7.1 
Hz), 5.58(2H, s), 6.47(1H, d, J=7.7Hz), 7.36(1H, t, J=7.5Hz), 7.4K1H, 
t, J=7.5Hz), 7.75-7.97(2H, ■), 7.94(1H, d, J=1.0Hz), 8.02(1H, dd, J=1.6 
8.6Hz) 0 

<^Mffl3 1 ; 6-31 h5-ist>)iX-)i-2-*7-;i,-i- [4- (hU7;i/3i-D 
^>v;i/] -c>x-f s*v-ji/ (9 9) 

^Sfefiai 2 4035r&fc«El\ 4-~ h d-3- [N— [4- ( MJ 7 d > ?-;iO 
^>^;i/] Sflffii^ (1.52g) *»e,6-.x J^>£;i,tf- 

;i/-2-^f-;b-i- [4- (f'j7^to^f;i/) 'ox-f * 
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(9 9 ) (1.22s) Z'fttzo 
[fc£«3 (99) (Bfcfc] 

'H-NMR(CDCh, 6) : 1.39(3H, t, J=7.1Hz), 2.58(3H, a), 4.38(2H, q, J=7.1 
Hz), 5.44(2H, a), 7.15(2H, d, J=8.2Hz), 7.59(2H, d, J=8.2Hz), 7.75(1H, d 
, J=8.3Hz), 7.97(1H, s), 8.00(1H, dd, J=1.5 8.5Hz) 0 
<^360|J3 2 ; 1- (3, 4-i?^nn^>^) 
~ *V-;u (10 0) ©£f£> 
4®^Stt£v\ 3-7tf ;i/7^; -4- - F Dglfgxf (l. 
50g) t&ltZ, 4-y^DD^>y;i (1.74g) *»63- [N— (3, 4-yi?DDA 

"fScfcfc <mn&12 4©7j&T1- (3, A-i/irwoitu) -6-xh=*$, 
*;w#^;u-2-^;i^>x-f (100) (o.76g) £g&ufc 0 

lib&ti (10 0) 

'H-NMR(CDCl3, (5) : 1.40(3H, t, J=7.1Hz), 2.58(3H, a), 4.39(2H, q, J=7.2 
Hz), 5.33(2H, s), 6.84(1H, dd, J=8.4 2.3Hz), 7.16(2H, d, J=2.0Hz), 
7.39(1H, d, J=8.3Hz), 7.74(1H, d, J=8.4Hz), 7.96(1H, d, J=1.2Hz), 8.00(1 
H, dd, J=8.4 j&Xfi 1.5Hz)„ 
<*M5W3 3 ;1- ( ^-)l-4-J)lJ.7-)l) -6-i(>^>^3 

-2-*f-;u^>x-r ^ ( i o i ) 

JRJSm 4 03&asfcttv\ 3-7'-b#>l/7'5y-4-n hn£JE§gx^;i/ (l. 
51g) k4-^DD^f-;i/t7i-^ (1.46g) 3- [N- (t7=z;M- 
-f;Mx;i/) THr*;^;] -4-=hDSja«xf^ftJI!!ft (1.44g) 
fc&fco ^V>T^J60!I2 4©;£&-ei- (t7iz;i/-4--f;Mf;v) -6-xh 
^i/*;p^;u-2-^?;i/^>x^ 5*V-;i/ (10 1) (i.i3g) £$fc 6 

C-fb^4to (10 1) o«H4] 

'H-NHR(CDCh, (5) : 1.39(3H, t, J=7.1Hz), 2.62{3H, s), 4.38(2E, q, J=7.i 



WO 97/24334 



PCT/JP96/0385S 



113 



Hz), 5.42(2H, s), 7.11(2H, d, J=8.2Hz), 7.34UH, a), 7.42(2H, n), 7.54(4 
H, a), 7.74(1H, d, J=8.4Hz), 7.99(1H, dd, J=1.5 RJf 8.4Hz), 8.06(1H, d, 
J=1.5Hz)„ 

<^MM3 4 ;6-x)«^Sj^z;i/-2->f;i/-l- (2-y f-Jl^os^/ 
) -OX-f =■ (10 2) 

mmmi 4o*scseu, 3-^-tr^;u7'$y-4-^ho^ts^^;i' (i. 

50g) tmtZ-tl-JlU'iSjl (1.65g) *>£3- [N— (2- *?fl,*t>i?fl,) T 7 

;i>) "<>x-r $ *v-.n/ (102) (o.sig) c«j*u&. 

[fli^Jj (10 2) 

'H-WDKCDCh, (?) : 1.38(3H, t, J=7.2Hz), 2.43(3H, s), 2.54(3H, s), 4.36 
(2H, q, J=7.2Hz), 5.33(2H, s), 6.35(1H, d, J=7.7Hz), 7.03(1H, t, J=8.2Hz 
), 7.18-7.25(2H, ■), 7.75(1H, d, J=8.5Hz), 7.91(1H, d, J=1.2Hz), 7.98(1H 
, dd, J=8.5 1.5Hz )» 

<iUS#J3 5 ;6-ih^i//bMr;i,-l- (2-^ h*i/^>i?;H -2-* 
rM>X-( S FV-fr (10 3) 

16p) £:Jgfc2-* h^ri/^>v;i/ (1.44g) fr£3- [N— (2-^ h*i/<*>VJl 

082 4©^&-e6-x h=2f^*;i/*-;i,-i- (2-* h^^>i?^) -2-**- 
^>X^5^;-^ (10 3) (1.18b) 
(10 3) ©4M4] 

*H-NME(CDCh, <J) : 1.39(3H, t, J=7.2fiz), 2.60(3H, s), 3.90(3H, s), 4.37 
(2H, q, J=7.2Hz), 5.36(2H, s), 6.61(1H, d, J=7.4Hz), 6.82QH, t, J=7.5Hz 
), 6.92(1H, d, J=8.3Hz), 7.27(1H, a), 7.7K1H, d, J=8.4Hz), 7.96(1H, dd, 
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J=1.5 8.4Hz), 8.03(1H, d, J=1.3Hz)„ 

5 L ;u^>Xi' ^ (10 4) 

4©#&Cftl,\ 3-7tW^-4-rt>D$,|fi|i^ (i. 
60g) fcttfti4-.X h^ri/^>v;i/ (1.49g) frib, 3- [N— (4-* 

JS^I2 4£D^T6-x h^rv*;i/^-;i/-l- (4-* h*i>^>i?;iO -2-^ 
fM>X^^;-;V ( 1 0 4) (1.27g) £8fc 0 

[fls^h (10 4) 

'H-NMR(CDCh,d) : 1.40(3H, t, J=7.1Hz), 2.59(3H, s), 3.77(3H, s), 4.38( 
2H, q, J=7.1Hz), 5.31(2H, s), 6.84(2H, n), 7.00(2H, m), 7.71(1H, d, J=8. 
4Hz), 7.97UH, dd, J=1.4 8.4Hz), 8.03(1H, d, J=1.3Hz) 0 

<Hfl§0i3 7 ; 1- [2- (^>-tf>*;i/*x;i^3\H,) -6-x 
i/t>)\,X—)\,-l-*3-)\,^yX<< S^V-^ (10 5) o^s£> 

«bg«14 0^ac«l\ 2-T±3-)lsTU -4-- hD$Iigxf;i, (1. 
OOg) i:£-ft2- ("0-tf>*;i/*x;M5 L ;i') ^>v;b (1.93g) i>£,3- [N — 

[2- (^>-if>7;i/*-;^f;i/) r-fe^^T^y] -4--ho$ 

filSif^Sffi. Z(Db(Z)&m$LTZZttji<mMM2 4C075ST-1- [2- 

(^>-e>^;i/^xji/^f-;u) -6-x b3f *>:fr;i,#x;i,-2-;><-r;i/ 

^>X-f * ^V-^ ( 1 0 5) (0.89g) C*»bfc. 

Ms£* (10 5) 04W4] 

'H-MMWCDCh, tf) : 1.37(3H, t, J=7.1Hz), 2.57(3H, s), 4.36(2H, q, J=7.1 
Hz), 4.50(2H, s), 5.60(2H, s), 6.38(1H, d, J=6.7Hz), 6.88(1H, dd, J=1.5 
Xtf 7.3Hz), 7.10-7.18(2fl, a), 7.57(2H, t, J=7.6Hz), 7.69-7.78(2H, ■), 7 
.79(1H, dd, J=0.8 filf 8.1Hz), 7.92(1H, d, J=1.2Hz), 7.99(1H, dd, J=1.5 
RXf 8.4Hz )» 



WO 97/24334 



PCT/JP96/03858 



115 

<Hffi0»J3 8 ;1- {l-i/7 j^sVll) -6- (Z-i/7j ^Oi/jlt^i^iJ 
Jlrfs-fr) -l-t+il^XJ S^V-^ (10 6) <D-&&> 

%m\2A(Dl5^Z^\ 3- [N- (2-^T/^>«>*;My-fe^:7^y] - 
4-- YU ! 0tfemffl.-i/7;^> : yfrz.?> : r)\' (3.33g) fr^l- (2->>7V^> 
V)i>) -6- (2-i/7M>^;W4'>Ai^;i') -2-^m>x^^; 
-;M1 0 6) (1.75g) £f§fco 
[<t£t) (10 6) CD&ft] 

'H-NMR(CDCl3, 6) : 2.60(3H, s), 5.55(2H, s), 5.60(2H, s), 6.68(1H, d, J 
=7.3Hz), 7.41-7. 48(3H, m), 7.61(2H, ■), 7.72(1H, d, J=7.6Hz), 7.76(1H, d 
, J=7.6Hz), 7.77(1H, d, J=8.6Hz), 8.02(1H, s), 8.05(1H, dd, J=8.4 Ml. 
5Hz)„ 

<$Z&m39 ;1- (t7x~A-Z->f;M^) -6-x Y*i/i3)\,-X-)l 

-2-/^-;^>x-f ^ jr*j-j\, (10 7) <d^&,> 

mmmi4(Djj&\zm\ z-t^^txj -4--Fn$iiiifji/ (i 

• 00g) W-^D^^t7xr;i/ (1.47g) -frh, 3- [N- (tf7x-;u-2 

fc£E581-3c:£&<^fl^2 4<d£&t-1- (t7x-^-2-^;Mf^) -6 
-x h^ri/*;i/^-;i/-2-^^;i/^>X^ (10 7) (1.31g) 

l<t£® (10 7) <D®m 

'H-KMRfCDCls, d) : 1.4K3H, t, J=7.3Hz), 2.39(3H, s), 4.38(2H, q, J=7.3 
Hz), 5.27(2H, s), 6.68UH, d, J=7.9Hz), 7.2K1H, dt, J=9.0 XI5 2.1Hz), 
7.32-7.39(4H, a), 7.43(1H, dd, J=7.3 RV 1.9Hz), 7.46-7.51(2fl, b), 7.68 
(1H, d, J=8.4Hz), 7.87C1H, d, J=1.3Hz), 7.95(1H, dd, J=8.4 £15 1.5H 

<fUS0!l4 0 ; l-^>^;i/-6-x Y*i/ti}\,i$=.)\,-l-t?)\,^sX>( IV 
^J-)l (10 8) 
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OOg) t^b^>v;i/ (1.02g) *>63- (N-^>i;;i/7»-fe^-;UT= ^) -4-nh 

^>^-6-i^i/jjMz;HE-^fM>X^^;-;i, (10 8) ( 
0.71g) t=&&Lfco 
(10 8) 

•H-NME(CDCl3, 6) : 1.39(3B, t, J=7.1Hz), 2.58(3H, s), 4.38(2H, q, J=7.1 
Hz), 5.38(2H, s), 7.05(2H, dd, J=8.3 &tf 1.8Hz), 7.28-7.33(3H, n), 7.72 
(1H, d, J=8.4Hz), 7.98UH, dd, J=8.4 &tf 1.5Hz), 8.02(1H, d, J=1.2Hz) 

o 

<%MM4 1 ; 1- (4-t-^f-;i/^>v;i/) -6-:t b df i/£jl/#-;i/-2- * 

^;u^>XY ^ *<v-;i> (10 9) 

4©7Ji££ftl,\ 3-7-tr^;i/T^ y -4-zFD51f^xf;i/ (1. 
OOg) t^{t4~t-y^)V^>i^)l (L35g) ^63- [N— (A-t-77-fr^>i? 
;i/) T-te^^T-^^] -4-- h D£E#&:n^;i'£'fSfco ^GD&eotilgSJ-r* 
C 1 55: < $mm2 4 O^^-Cl- (4-t-7^;i'-<>^;b) -6-x h^i/£;i/* 
^-2-^M>X^^-jb (10 9) ©ISIgS^ (1.60g) £ftfc„ 

<mMmA2 ; 6-x h^r«>^;u^-;i/-2->^;i/-l- (2-^7?-;Mx;i/ 
) ^>X>f $*v-;b (110) 

SiiltfU 4©73i££fl£t\ 3-7W7;/-4-rhD^|ii^ (1. 
OOg) fcftft2-^7f;M^ (1.32g) *?>3- [N— (2-±7?-)\,*y-)l) 7 

tz-fry^;] -4-- hn£&mmx-3-»*mtz 0 z(Dt,(Dttiftmt2>z.t%i 
*-;i0 * ^j-frammsL® (no) (i.28g) 

<HJIfia!4 3 ;1- (t7x-;b-4-f;^f;i/) -6-x h^>#;i,;itx;u 
-2-x^;u^>x^ S^V--^ (111) ©£f£> 
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(2.00g) i:4-^DD^^t7i-^ (2.28g) *»fc3- [N- (t7xr;i-4 
7Dt^7U] -4-rhD$,iiixf;i,$fli:, ceo 
&0t±£&-r£dfc;fe<i!»J2 4 0^t:J;^ 1- ( tf7 x^a-4--OM 
-6-x h JI/-2- xf-;i/^>X>f * ;u (ill) (2. 

07g) t^illL 

( in) (Dmm 

'H-NMJKCDCh, 5) : 1.39(3H, t, J=7.2Hz), 1.45(3H, t, J=7.5Hz), 2.90(2H, 
q, J=7.5Hz), 4.38(2H, q, J=7.2Hz), 5.43(2H, s), 7.10(2H, d, J=8.3Hz), 7 
.33-7.36(lH, n), 7.43(2H, t, J=7.4Bz), 7.51-7.56(4H, m), 7.79(1H, d, J=8 
.5Hz), 7.80(1H, dd, J=1.5 RU 8.4Hz), 8.05(1H, d, J=1.3Hz) 0 

<mMW4 4 ;1- (2-^DD^>i;jl/) —S-x. Y^^ti)V^-)i-Z- ^y- 
;i/^>X4 (112) (D-&1&> 

WfeW 1 4©»ifeC(Jtl\ 4-T-fe^;U7'^ > -3-- hDSfifjgi^ (3. 
15g) tglbZ-Zawoztji, (3.85g) #£4- [N- (2-^dd^>^;1/) 7" 

&<^IS0!i2 40j£tl- (2-^7 DD^>v;l) -5-x 

-^;u^>x>f * (l 12) (2.54g) fcgffcbfc. 

(1 1 2) ©4WS3 

'H-NMR(CDC1j, <5) : 1.4K3H. t, J=7,lHz), 2.59(3H, s), 4.40(2H, q, J=7.1 
Hz), 5.43UH, s), 6.43C1H, d, J=7.8Hz), 7.10(1H, t, J=7.5Hz), 7.19(1H, d 
, J=8.5Hz), 7.25(1H, b), 7.46(1H, d, J=8.1Hz), 7.95(1H, dd, J=1.4 R7J 8 
,4Hz), 8.47(1H, s) 0 

< ^B&M 4 5 ; 1- (2, -Z-z-Y^i/ti )lX-)\,-2 

-*7-)l<^>ZJ i VJ-ft (113) ©£$> 
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50g) tfkitil, 6-y^DD^y;i, (2.14g) fr*>3- [N- (2, 

■f Sc:i:fc<flJte0iJ2 4©:£i£Tl- (2, 6-S?£dd^>2;;i,) -6-i).#y 
Xfrifi-fr-l-t+fr^XJ (113) (0.91g) fcfcftufc. 

[<b£$ (113) Otttt] 

'H— NMR(CDCla , d) : 1.38(3H, t, J=7.1Hz), 2.64(3H, s), 4.34(2H, q, J=7. 
1Hz), 5.6K2H, s), 7.30(1H, dd, J=7.6 fitf 8.5Hz), 7.40(2H, d, J=8.0Hz), 
7.66(1H, d, J=8.4Hz), 7.87(1H, d, J=l.lHz), 7.91(1H, dd, J=8.4 RV 1.5 
Hz)„ 

<MMM4 6 ; 6-a: h^ri/*;u#-;u-2-n-7 , D tr;i/-i-i-7*n t:;i/^> 
X-f 5. (114) ©^J5fc> 

4-^5 ^ -3- (N-i-^nir^y^U^T^ y ) $,li8ifjl/ (0.06g) 
(2al) fciffliU 9(rCT14«FlH«»Lfco Ki6**«EattLt\ 6-xh 
*2/*^~;u-2-n-^ , Dti;i/-i-i-7*Dt:ji/^>x-f Si'V— ;u (l 14 

) £0.05 gfttzo 
i<b£® (114) 

'H~NMR(CDC1 3 , tf) : 1.07(3H, t, J=7.4Hz), 1.43(3H, t, J=7.0Hz), 1.69(6H, 
d, J=6.9Hz), 1.85-1.92(2H, ■), 2.91(2H, t, J=7.7Hz), 4.4K2H, q, J=7.3H 
z) 9 4.67-4.76(lH, ■), 7.72(1H, d, J=8.3Hz), 7.94(1H, dd, J=8.7 RV 1.5H 
z), 8.25(1H, d, J=1.2Hz)o 

l/-* (115) <D-&f&> 

4--|. D -3^ 7l -;i,7^^7; y$m#Kxf-;b(0.924g) OK, N-v^ 
f^A7 5 h* (lOal) 7K?STT-60X7k^^h'J^A (0.166g) £ 

iSt-^Wbfco 3£fc*f-;i> (0.50ai) *in;t % Mt-i$IB« 
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;i/*7A^D?t«^7^- (&8& : S8if;i'A*^> = l/10-l/4) 
■CHRrS'CfcfciD, 4--hP-3- [N- 7 3--)l7**)\,7i; 

] &A#»x?-;i/ (0.510s) Zntzo d®*>© (0.148g) (cx#y-;i, (2ml) % 
ffBB (lnl) > &WBtc& (0.240g) 4Jta;L 2ttM3dSLfc. U tt 

Ufcy^nvh^?*- (£R«jK : *DD*;b 
A/Stg*x^;i,=2/1) T-^RLTs 2 — c>*;;H-xF*j/3bW3-l- 
/fM^?^;-^ (115) fc0.090g»fc. 
(115) ®*rt£] 

l H-NMR(CDCb, d) : 1.4K3H, t, J=7.1Hz) J 3.63(3H, s), 4.32(2H, s), 4.40 
(ZH, q, J=7.1Hz), 7.21-7.26(3H, ■), 7.27-7.32(2H, b), 7.72UH, d, J=8.4H 
z), 7.98UH, dd, J=1.5 RV 8.4Hz), 8.03(1H, d, J=1.3Hz), 
<$mM4 8 ;1- (2, i-i/tuvoyil) -6-xh**/*;ntf:z;i/-2 

(116) 

g&T, 60%*£ft:h h'J»i>A (0.357g) i:N, N-y^f^A7? K (8b 
1) <D^7'J-lC. 3-7-feW$ F-4--hD$liiirJb (1.50g) ©N, 
N-y^fM;i/A7 5 H (8nl) »tt*»TU 30fl-IH«#Lfc. Kfc«Mb2, 
4-5?^Dn^>s;;u (1.74*) OH, N-S^^WM/ATS K (8al) 
Tits 30#g3&# tfco fii&«*#*» (50*) fcRBfcx*-^ (60g) ©fi^»- 

u w^ftfe***** (sog) -ezEumvitc u 

T\ 3- [N— (2, 4-^^PD^>i/;i/) T-bf-^^^y] -4-xhn£j§# 
&x6r;i/©*a&R&£3.5g&;fco co*OttJ»»rscfc«B<s x*y-;i, (23 
al) > ffft (12al) fc*f?U £££®7cfc (3.32g) fcHoiU 6BM;!lDM&» L 

gxf;i/ (60il) £%Mm (50d1) 42Bit^«Ufc, *i$Uf ttfi&*0&&7k£;f- h 
■J$A*»« (50s) -?»»U o-SlvC* (50g) -e20ifc#U MES&Lfc 
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/ K8x^=4/i~i/i) Tjunju 1- (2, 4-^^dd^>^) -6-x 
Y*isfi)\,X-)l-2-*?)\,^>Z<{ IVJ-Jl (116) *0.94g»fc. 
Uh&® (116) <D&&] 

'H-HMRJCDCh, 5) : 1.40(3H, t, J=7.1Hz), 2.56(3H, s), 4.38(2H, q, J=7.1 
Hz), 5.4K2H, s), 6.34(1H, d, J=8.4Hz), 7.09(1H, dd, J=8.4 &V 2.0Hz), 
7.49(1H, d, J=2.0Hz), 7.75(1H, d, J=8.4Hz), 7.92UH, s), 8.00(1H, dd, J= 
8.5 1.4Hz), 

<Hlte0»l4 9 ; 6-3b;i/*^>-l- (4-^OD^>y;i/) -2-n-7DtJK 
>X-f 5. (117) <D^fi£> 

1- (4-^Do^>i?;p) -6-i ^^*;^-;b-2-n-7Dt;M>x 
4 S*V-;u (1.06g) fclOfcklWh^hy^ATK** (3.57g) £x*y-;u (5 

bD o.57g) zmz., mrsm&mLtzo lojoM-csjcatepirctLfc. 

SiSSUTx 0.80g©M£8fc<. 'J iJffrli^k Z Y 7 a - ( 

Stttt : BSx^/^;-;v=4/D tftSU 6-*;i/tf*^-l- (4- 
*dd^>s;;i/) _2-n-7*o tr;u^>x-f ^*V-;t/ (l 17) £0.63g$fc 

o 

[ft^J (117) 

l H-NMR(DHS0-d6, (5) : O.S6(3H, t, 3=7.3Hz), 1.76-1. 88(2H, ■), 3.10-3.23( 
2H, m), 5.83(2H, s), 7.27(2H, d, J=8.4Hz), 7.44(2H, d, J=8.4Hz), 7.89(1 
H, d, J=8.4Hz), 7.89UH,d, J=8.5Hz), 8.28(1H, s), 

<H3S^I5 0 ; 6-i};i/#^r'>-l-^^l/-2-n-7D^>X^^V- 
;u ( 1 1 8 ) ®-£fi£> 

lnlf;M>X^ **V-Jl/ (0.56g) fr^6-*;i/^^f$/-i-^f-;b-2-n- 
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7DtM>X^ S *V-;i/ (118) (0.46g) zmtzo 

(118) <o®m 

'H-NMR(DMS0-d6, 6) : 1.00(3H, t, J=7.3Hz), 1.79-1. 93(2H, a), 3.06(3H, t 
, J=7.4Hz), 3.92(3H, s), 7.76(1H, d, J=8.4Hz), 7.97UH, d, J=8.4Hz), 8.3 
K1H, s) 0 

<HJte0»J5 1 ; 6-*;uif^2/-2-n-7'DK;i/-l-i-7 , DK;i/^>XW 

(119) ©£fi£> 

S(D1S^^\ 6-x hir^*W-;i/-Z-n-7D^-l-i- 
7DtM>X^^;-;i/ (0.045g) *f ) 6-*mi'-2-n-7Dt;wi 
-i-7-D^^>X-< ( 1 1 9 ) (0.045g) £f§fc c 

Ub&b (119) cofttt] 

'H-NMR(CDjOD, <5) : 0.98(3H, t, J=7.4Hz), 1.61(6H, d, J=6.9Hz), 1.74-1.8 
2(2H, a), 2.89(2H, t, J=7.5Hz), 3.21-3.24(2H, m), 4.78-4.83UH, ■), 7.51 
(1H, d, J=8.3Hz), 7.84(1H, dd, J=8.4 1.5Hz), 8.26(1H, s) e 

<fUM9 5 2 ; 1-n- 7f ^-6-*il/^5/-2-n- 7d tM>7^f 5. *V 
-;u (12 0) CD^> 
Hifi^l4 90£&fc:#£V\ l-n-7f\>l/-6-x h ^r^*;u^-;i/-2-n- m 
S y*J—fr (0.81g) *e»l-n-^^-6-*;b#*^-2-n-7' 
n fcW'OX-f ' ( 1 2 0) (0.60g) zntzo 

Ub£® ( 1 2 0 ) 

'H-NMR(DMS0-d6, d ) : 1.02(3H, t, J=7.3Hz), 1.17(3H, t, J=7.3Hz), 1.33-1 
.41(211, a), 1.70-1. 77(2H, m), 1.85-1.93(2H, ■), 3.07(2H, t, J=7.6Hz), 4. 
42(2H, t, J=7.4Hz), 7.78(1H, d, J=8.5Hz), 7.99(1H, dd, J=8.5 &tf 1.0Hz) 
, 8.35(1H, s), 13.13(1H, a). 

<H1M15 3 ;6-*;t'# 5 *S'-l- (2- *nn^> $;;!/) -2-^f-;^>x 

5 W-Jl (12 1) 0-&f£> 
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1- (2-^DD^>i?;i,) -fi-x ^y*;^K2-^ f M>X ^ : y 
(10. Og) Cx^y-;i/ (80al) StflOfckSM:^ h <j ■? (37g) 
£lra;t4l$E)§8ibko Hifc&£tfi2PL*:gU 10XJg&T-pH6tIligi,fco fcfciB#) 
S&«>> *&U «E£&t 5 6-*;i/#3ri>-l- (2-?dd^> 

-z-tf-jb^yxj s*V-;w (12 1) (8.30g) £&fc e 

<^J£0>J5 4 ; 6-*;i/#**>-l- (2, 6-iJ£ D U^>iS)i) -2-*?)\,s< 
>XJ I fJ-Jl (12 2) 0£fi£> 

»5 3 0^l:^l\ 1- (2, 6-i^DD^>^;iO -6-x^->^ 
^-Jl/-2-yfM>X^^-;i/ (0.90g) *>t,6-3b;i/^^->-i- (2, 6 
-y^DD^>y;i.) -2-*^;i^>X>f * ( 1 2 2) (0.72g) 

to 

[fcilrtfc (12 2) ©«MS ] 

'H-NMR(DMS0-d6, tf) : 2.60(3H, s), 5.71(2H, s), 7.46(1H, t 5 J=7.9Hz), 7. 
57(3H, t, J=8.2Hz), 7.73(2H, a), 12.57(1H, s)» 

<$mM5 5 ;6-±Dl^^-Z-^^-)^-l- [2- ( h V 7)\,*a* f-ji) 
^yi/)V\ ^>X>f XW-ft (12 3) (D<£f&> 

&teW5 3<D%&izm\ 6-x Ylri/tifrX-fr-Z-AI-fr-l- [2- (h 
'J7;1/^-d^^) (l.l7g) *>>*,6-£;w:t?*:> 

-2-^^;u-i- [2- (f>J7Wd^^) *>$;;i/] ^>x^ * ^y-ji, 
( 1 2 3) (0.98g) Zfttzo 
UtG® (12 3) 

'H-NMR(DMS0-d6, 6) : 2.49(3H, s), 5.70(2H, s), 6.46-6. 51(1H, a), 7.51(2 
H, a), 7.65UH, d, J=8.4Hz), 7.8K1H, dd, J=1.4 RU 8.4Hz), 7.82-7.87(1 
B, a), 7.9K1H, s)„ 

^>x-r ^ *v-;i/ (124) cd-&^> 
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nmm5 3 \ 6-xh^ri/*;U^-;u-2-^^;i/-l- [4- (h 

'j7;i/^D^<5 L ;i') ^>v;u] ^>X-f (i.22g) ipe,6-£;i/**v 

-z-**-;i/-i- [4- ( h u 7;i/3i-o^^;u) ^>x;b] ^>x^^/-;i' 
( 1 2 4) (1.07g) *»fc. 
(12 4) Otttt] 

'H-NMR(DMS0-d6, <5) : 2.85(3H, s), 5.92(2H, s), 7.50(2H, d, J=8.1Hz), 7. 
74(2H, d, J=8.1Hz), 7.88(1H, d, J=8.5Hz), 8.07(1H, d, J=8.5Hz), 8.31(1H, 
s), 13.3(1H, br s). 
<HJ60«5 7 ;6-*;i/#*$/-l- (3, 4-y?nn^>i?^) -2-^^^^ 

>X-f 5*V-;M1 2 5) ®-&JS> 
%JfeM5 3©SSl:|Sl\ 1- (3, 4-^^dd^>^) 

^-;i/-2-^f-;^>x-f (o.76g) 2pe»6-*;i/**$/-i- (3, 4 

-itpDWO*?*) -l-*3-)\,*yX<< IW-K ( 1 2 5) (0.55g) £ff 
fe. 

[ft^tt (12 5) ©*H4] 

'H-NMR(DMS0-d6, d) : 2.56(3H, s), 5.6K2H, s), 6.98(1H, dd, J=8.4 TSCtf 
1.9Hz), 7.46(1H, d, J=1.9Hz), 7.59(1H, d, J=8.3Hz), 7.63(1H, d, J=8.4Hz) 
, 7.8K1H, dd, J=8.4 &V 1.4Hz), 8.07(1H, s), 12.76(1H, s). 

— ;u (12 6) 0-&J5£> 

1-^.>^;u-6-oi h^ri/^ji/^^^-Z-n-rn tjwox-f ^ ;u ( 
0.97g) £10X*«fc*-HJ£A;d<8« (3.61s) fcx^y-^ (5 n i) ^ ( 3b1 ) 
fcJOit, lttRttDttSSKUfe. 10XttK-CSA;«[*pB6t«fiLfc. ^ESfSL f§ 

^>y;u-6-*;bJt?*«>-2-n-rDK^>x-f $ (12 6) (0.8 

5g) 
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(12 6) ©*3tt] 

'H-NMR(DMS0-d6, 6) : 0.94(3H, t, J=7.4Hz), 1 . 73-1 .81 (2H, a), 2.85(2H, t 
, J=7.3Hz), 5.59(2H, s), 7.07(2H, dd, J=l.l BtV 8.3Hz), 7.27(1H, t, J = 
7.3Hz), 7.33(2H, t, J=7.4Hz), 7.65(1H, d, J=8.4Hz), 7.79(1H, dd, J=1.5 
RVF 8.4Hz), 8.04(1H, s). 

<H«6^5 9 ; 6-£;i/#*'>-l- (3- * D D^<> -Z-n-7DKM 
>X4 5 *v-;i/ (12 7) <D£fi£> 

nmmo &lz'ft\,\ l- O-^DD'OS^U) -6-xh**/*;i,;J?:z;i/ 
-2-n-.ro K;w*>yC-f * (0.57g) <?6>6-*;i/**2/-l- (3-? 

□ □^>i?;U) -2-n-7DKM>X^^;-;v ( 1 2 7 ) (0.35g) 5 ft 

(12 7) cd«M4] 

l H-NMR(DMS0-d6, 6) : 0.94(3H, t, J=7.3Hz), 1.70-1.79(2H, a), 2.83(2H, 
t, J=7.4Hz), 5.59(2H, s), 6.94(1H, s), 7.15UH, s), 7.34(2H, d, J=4.4Hz) 
, 7.59UH, d, J=8.4Hz), 7.8K1H, d, J=8.1Hz), 8.02UH, s). 

<HJS^I6 0 ;6-*;i/#^->- 1- (2-- Fd^>^) 

X>f $ ^l/-;!/ (12 8) <D&&> 

%mm 5 8CD*fcfcttlf\ 2-^^-1- (2-- 

hp^>yji/) ^>x^*V-;i> (o.6ig) 6-*;ni**5/- 2-^f-^ 
- i- (2-^fD'<>y;H "<>;*>r^*v-;u (12 8) (o.35g) 

[fls^tt (12 8) ©4M£] 

l H-HMR(DMS0-d6, <5) : 2.5K3H, s), 5.96(2H, s), 6.33(18, d, J=7.0Hz), 7. 
55-7.62(2H, a), 7.66(1H, d, J=8.3Hz), 7.8K1H, d, J=8.4Hz), 8.06(1H, s), 
8.24C1H, d, J=7.0Hz), 12.66(1H, s) c 

<msm^\ ; 6-*;i"i**->-i- (2-fDD^^y^) -2-*^;i/^>r 
-r 5 *v-;u (12 1) 



WO 97/24334 



PCT/JP96/03858 



125 

1- (2-^nn^>v;i/) -6-x YZ-i/tifrK-fr-l-t+fr^yXJ I ¥ 
'J-Jl (1.456g) {cx^y-;i, (15ml) RV5%&&<tj- V U t? AtK^j* (10.6g 
) *iD*-B3IWiS«Lfc. Sl&ftSttSPUfcSL 10SHaTpH6fc«SLfc. ttJS 

-2-*^;i^>x^ ( 1 2 1 ) (0.645g) 

<fdfcfll6 2 ; (2, 4-^£ d -2-^^-;^ 

5 *V-;i/ (12 9) ©£f£> 
1- (2, 4-y^DD^>^l) -6-x h^^A^=;b-2-^f ;K>X-f 
^./-^ (0.94g) C10JWc«fc:>- MJ (3.10g) tx*y-;u (10m 

i) sim*, lieiHio&aaiLfc. iojHitti^fij6«[ftpHBt«stfc. tfrtBtfcSS 

II£iiS'.IU£*ff £££££ tK 6-*;nt?*»>-l- (2, 4-y^DDA>i/> 
) -2-**-;i^>X-f $*V-;U (12 9) £0.68gftfc o 
[fc£«5 (12 9) 

'H-NMRfDMSO-de, 6) : 2.52(3H, s), 5.61 (2H, s), 6.54(1H, d, J=8.4Hz), 7. 
33(1H, dd, J=8.4 &tf 2.1Hz), 7.64UH, d, J=8.4Hz), 7.74(1H, d, J=2.1Hz) 
, 7.81(1H, dd, J=8.4 RTF 1.5Hz), 7.98(1H, s), 12.72UH, s). 

<mMM6 3 ; 1- ( £7^ = ^-4— fflo< *\tt>) -6-*;i/#^p>--2-^7- 
JK>X>f^^;-;i/ (13 0) 

^ifi$5 3eo#i££fifcV\ 1- (K7xz;b-4-^Mf;i/) 
frtf-fr-Z-tm^Z't SW-ify (1.10g) fr&l- (C7i-^-4--f 

;Mf-;i>) -s-t)}\,x*!/-z-*3-)\,^>xj (iso) (o.83g) 

[ft^J (13 0) o«tt] 

'H-NHE(DMS0-d6, tf) : 2.53(3H, s), 5.61(2H, s), 7.18(2H, d, J=8.2Hz), 7. 
34(1H, b), 7.43(2H, ■), 7.62(5H, a), 7.79(1H, dd, J=1.6 Rtf 8.5Hz), 8.0 
9(1H, d, J=1.0Hz), 12.72(1H, br s). 
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<H3liWJ6 4 ;1- (4-t- -6- %)),X*i,-z-* 
X-f = *V-;i/ (13 1) ©£g£> 

3o^&titv\ l- (4-t-7-f;i^>^;i0 -fi-ih^i/*;^ 
^-2-^f)K>X^ 5: (1.34g) jfc»e>l- (4-t-rf-;i/^>5?;w) 

-6-*^^*^-2-^^;u^>X-f KW-fr (13 1) (0.55g) 

0 

[<b£«a (13 1) C73«0i4] 

'H-NMR(DMS0-d6, 6) : 1.22(9H, s), 2.57(3H, s), 5.52(2H, s), 7.03(2H, d, 
J=8.2Hz), 7.35(1H, d, J=8.3Hz), 7.60(1H, d, J=8.4Hz), 7.78(1H, dd, J=8. 
4 RXf 1.5Hz), 8.06(1H, s), 12.7K1H, s)„ 

<nmm6 5 ; 6-tui^^->-2-/^^-i- (2-^;i/^>v;io ^>x 

^ < yj-K (13 2) 

;i/^>v;b) (0.8lg) t?bZ—t>)V7f,*^-i-n-)v-\- 

(2-*3-)VOV)l) ZW-)l< ( 1 3 2) (0.49g) fcfffc, 

[<b-&« (13 2) ©«5t4] 

•H-NMR(DMSO-d6, 6) : 2.41(3H, s), 2.48(3H, s), 5.55(2H, s), 6.14(1H, d, 
J=7.6Hz), 7.02(1H, t, J=7.4Hz), 7.17(1H, t, J=7.3Hz), 7.26(1H, d, J=7.4 
Hz), 7.65(1H, d, J=8.4Hz), 7.8K1H, dd, J=8.4 &£5 1.4Hz), 7.97UH, d, J 
=l.lHz), 12.7K1H, s)o 

<$ZmmZ 6 ;6-*<»U!H*'>-l- (2-* h*S"OSW -2-^;i^> 
X-f 5. *V-A- (13 3) 
ni&m 5 3 6-x hirv^;i/#-;U-l- (2-* h^v^>^ 

;i>) -2-*x;i^>x^ $*V-;i> (i.63g) ipe>6-*;u**v-i- (2-* 

h*S"<>5;;i/) -2-^^^OX-r S^V— ;u (13 3) (l.OOg) fcfcfc. 
[<b^D (13 3) ©*M4] 
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'H-NMR(DMS0-d6, 6) : 2.55(3H, s), 3.8K3H, s), 5.42(2H, s), 6.77(1H, b) 
, 6.85UH, ■), 7.05UH, a), 7.28(1H, a), 7.58(1H, a), 7.76(1H, n), 7.99( 
1H, s), 12.65(1H, br s), 

<%mmS7 ; 6-*;i/^i/-l- (4-^ -2-^^;u^<> 
X-< 5jr«;^ (13 4) CD£j£> 

)l) IfV-fr (1.27g) fi>66-*;u#^fi/-l- (4-^ b 

*S"<>^;u) -2-**-;w*>XW 19V-)], ( 1 3 4) (0.99g) 
(13 4) 

'H-NMH(DMS0-d6, (5) : 2.86(3H, s), 3.71(3H, s), 5.69(2H, s), 6.92(2H, d, 
J=8.4Hz), 7.27(2H, d, J=8.4Hz), 7.84(1H, d, J=8.5Hz), 8.04UH, d, J=8.5 
Hz), 8.33(1H, s), 13.25UH, br t)„ 

<H3S0|J6 8 ; 6-*;i/^^r->-2-^^;i/-l- [2- (^>-tf >*;i,*-/i/p< 
tJIO ^>X-f ~ ^V-^ (13 5) 

faK0!5 3<D*&fc:fti\ 6-x h^v^;i/#-;i/-2-y^jb-l- [2- (^ 
>-fe?>*;i/*-;i^^;iO ^>y;i>] ^c>x-f sa'V— ;i/ (0.89g) a»e>6-*;t 
#*S/-2-.Xf-;i'-l- [2- ('<>-t?>*;i>*=;M7-;i') ^>^;b] ^>X>f 
5 ( 1 3 5) (0.74g) fcfcfc. 

(13 5) • 

l H-NMR(DMS0-d6, 6) : 2.44(3H, s),> 4-99(2H, s), 5.71(2H, s), 6.08UH, d, 
J=6.5Hz), 7.12-7.20(3H, m), 7.64-7.70(3H, a), 7.77-7.83(2H, a), 7.89(2H 
, s), 7.90OH, s), 12.7K1H, s). 

<Hifc«6 9 ; 6-ft;i/#=^>-l- (2-i/7;^>y» -2-^t-;u^>X 
4 * VV-)lr (13 6) 

^ffi0»J5 2<Dl5mzm\ l- (2-i/?y^>i;;v) -6- (2-y?M>i; 
;1/;jM^>#JI/#-;u) -2-^^;^>X^ ^ (2.04g) 2pe>6-#;i/#* 



WO 97/24334 PCT/JP96/03858 

128 

-2-/1-)^>XJ < (13 6) (1.1 

4g) *mz* 

[<t&® (13 6) O&tt] 

'H-NMR(DMS0-d6, tf) : 2.54(3H, s), 5.80(2H, s), 6.78(1H, d, J=7.8Hz), 7. 
51(1H, t, J=7.4Hz), 7.6K1H, dt, J=7.8 RXF 1.2Hz), 7.64(1H, d, J=8.4Hz) 
, 7.80(1H, dd, J=8.4 1.5Bz), 7.94(1H, d, J=6.7Hz), 8.00(1H, d, J=l. 
1Hz), 12.70UH, s). 

M^X^^Hb (13 7) ©£fi£> 

*;i/st«-;i/-2-^^;^>X-f ^ M-fr (i.3ig) x>e,6-*;wtf*->-i- ( 
K7x;;i/-2--f;MfJl') -2-^fM>X^ ~ *V-;u ( 1 3 7 ) (1.07 

g) zntzo 

iit^Hl (13 7) 

'H-NMR(DHS0-d6, 6) : 2.32(3H, s), 5.45(2H, s), 6.61(1H, d, J=7.7Hz), 7. 
26(1H, dt, J=7.7 1.4Hz), 7.31(1H, dd, J=7.5 Stf 1.3Hz), 7.36(1H, d 
t, J=7.5 &tf 0.7Hz), 7.40-7.46(lH, n), 7.46-7.52(4H, m), 7.57(1H, d, J= 
8.4Hz), 7.76(1H, dd, J=7.9 a VI. 5Hz), 7.86(1H, d, J=1.2Hz), 12.72(1H, s 
)- 

<%Mffil 1 ; i-^>^;i/-6-*;i/^^rS/-2-^f-;b^>X'r $.P*J—)i 
(13 8) <D&m> 

^>x^^-;v (o.7ig) z>e»i-^>^-6-*;nt?+^-2-^?-;i/^> 

X-f 5. ( 1 3 8) (0.59g) £®fco 

(13 8) ©4M$] 

'H-NMR(DMS0-d6, £) : 2.56(3H, s), 5.57(2H, s), 7.1K1H, d, J=8.0Hz), 7. 
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27(1H, t, J=7.2Hz), 7.32-7.35(2H, a), 7.61(1H, d, J=8.3Hz), 7.79(1H, dd, 
J=8.4 &XF 1.3Hz), 8.06(1H, s), 12.75(1H, s). 

<ISJfcW7 2 ; 6-;b;Utf*i/-2-^;i/-l- {2-±7?-)\,*3-)\,) <*>X 
4 \ *V-;i> (13 9) <D&&> 

mmm5 3o)^mz^\ e-xh^^i^^-z-^^i-i- (2-^7 

^Upt^iO 'OX^W-^ (1.28g) a»66-*;M?*->-2-.*7-;i>-i- 
(2-^-7^;b/ ^ *V-;i" ( 1 3 9 ) (0.80g) fcftfc, 
Ut£® (13 9) ©ttft] 

l H-NMR(DMS0-d6, <5 ) : 2.61(3H, s), 5.74(2H, s), 7.29UH, d, J=8.6Hz), 7. 
46-7.52(2H, ■), 7.59(1H, s), 7.63(1H, d, J=8.3Hz), 7.78-7.92(4H, ■), 8.0 
9(1H, s), 12.68(1H, a). 
<H1SW7 3 ;1- (C7x_;H4-'f^^f;i/) -6-*;M?*'>-2-xf- 
(14 0) ®£fi£> 

j?lfi«5 3©*tstfifet\ l- (t7i=;i/-4-f;^f^) -6-xh*<> 
*;b#=;i/-2-xf-;i/^>X-f (2.07g) frfcl- (t7i^-4- 

-6-*;p^#S/-2-x^;^>XW a y^-iv (14 0) (1.70 

g) ZfttZo 

lib-Sto (14 0) ©fttt] 

'H-NMR(DHS0-d6, 6) : 1.32(3H, t, J=7,4Hz), 2.94(2H, q, J=7.5Hz), 5.63(2 
H, s), 7.16(2H, d, J=8.2Hz), 7.34(1H, t, J=7.4Hz), 7.44(2H, t, J=7.5Hz), 

7.60-7.78(5H, n), 7.8K1H, dd, J=1.4 RV 8.4Hz), 8.10(1H, d, J=1.2Hz), 

12.73UH, s). 

<ISite09 7 4 ; 5-#;u#*S/-l- (2-£ o D^>i?;u) -2-^ =r)V^y% 
4 I (14 1) ®£-fi£> 

3©£$££fEv\ 1- (2-^ncOi?JV) -5-x^<>ij^ 
-l-*v-)l^yXJ IVV-JI (3.70g) fr&S-*;^*^-!- (2-^dd^s 
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>S>;iO -2-^;i^>X^ S^V-^ (14 1) (2.48?) £ftfc 0 
(14 1) ©«Utt] 

J H-NMR(DMS0-d6, 5) : 2.49(3H, s), 5.57(2H, s), 6.53(1H, d, J=7.8Hz), 7. 
22(1H, t, J=7.6Hz), 7.33(1H, t, J=7.6Hz), 7.44(1H, d, J=8.4Hz), 7.54(1H, 
d, J=8.0Hz), 7.77UH, dd, J=1.6 RXf 8.5Hz), 8.16(1H, d, J=1.3Hz), 12.7 
1(1H, br s). 

<nmW7 5 ; 5- 2-^f-;U- 1- (Z-- h D^>j;;b) ^> 
X>T 5*V-;i/ (14 2) 

*IM!5 3®j&S5fcUfci\ 5-ih^*^=^- 2-^f-;i/-l- (2-- 
hD^>i/» **>X-f S*V-;i/ (0.26k) 5 2-ptf-^ 

- 1- (2-r(.D^>y;i/) ^>X-f5^V-;i/ (14 2) (0.15g) £®fc 0 
l<b&® (14 2) ©*M4] 

'H-NMR(DMS(Hi6, 5) : 2.49(3H, s), 5.91 (2H, s), 6.36(1H, dd, J=7.2 RV 
1.8Hz), 7.5Z(1H, d, J=8.5Hz), 7.55-7.62(2H, a), 7.77(1H, dd, J=8.5 SIF1 
.5Hz), 8.18(1H, d, J=1.3Hz), 8.24UH, dd, J=7.4 &tf 1.6Hz), 12.69(1H, s 
).■ 

<Hi6fl)7 6 ; 2-^>y;u-5-*;^*^-i- (2-?dp^>^) ^> 
x-f ^ *v-;i/ (14 3) <d-&&> 

m&m5 3(D%&tz.m\ 2-^>v;i/-l- (2-^DD^>y^) -5-xh 
^rS/*;nt?^;i/^>X^ ^yy— ;i/ (0v635g) *pf>2 — t>s?;b-5-*;nii*$/ 
-1- (2-^nn^>s;;i/) ^<>X-f SS'V-Jl' ( 1 4 3) (0.488g) fcfcfc. 
(14 3) ©tttt] 

l H-NMR(DMS0-d6, 5) : 4.27(2H, s), 5.57(2H, s), 6.27(1H, d, J=7.1Hz), 7. 
06(1H, t), 7.10-7.29(6H, ■), 7.39(1H, d, J=8.6Hz), 7.47(1H, d, J=7.9Hz), 
7.78(1H, dd, J-1.4 iff 8.6Hz), 8.21(1H, d, J=1.2Hz), 12.71UH, br s)» 
<HSfi0iJ7 7 ; 2-^>^;U-6-*;i/^i/-l- (2-^DD^>i;;i / ) ^> 
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X-f 5. *V-;i> (14 4) <D-&&L> 

"gMWS 3<D^mzm\ Z-"t>*/)l-l- -6-ih 
**/1M,#=.)],'*>Z4 IfV-n, (l.OOg) i?e>l-i>i;)\,-S—)3)\,x*i / 
-1- (2-^DD^>s;;b) ^>X>f ~ ( 1 4 4) (0.780g) 

(14 4) ©fc£] 

'H-NHR(DHS0-d6, tf) : 4.29(2H, s), 5.63(2H, s), 6.28(1H, d, J=7.8Hz), 7. 
07(1H, t, J=7.6Hz), 7.15(1H, a), 7.19-7.29(5H, n), 7.49(1H, d, J=7.4Hz), 
7.70(1H, d, J=8.4Hz), -7.8K1H, d, J=8.4Hz), 7.9K1H, s), 12.73(1H, br s 
). 

<fdS0>J7 8 ; 2-^>y;u-5-*;u#**>-l- (2, 4-'/?dd^>^) 
^>XY 5 jry—fl, (14 5) ©£g£> 

^lfi«5 3®^riSt:flEv\ 2-^>s;;i,-i- (2, 4-i^oD^>i;;i,) -5 
-^h*S/*;bstfn;^>x-f s?V-;i/ (0.50g) #»£>2-^>^;i,-5-;fr/v# 

*S/-1- (2, 4-^^DD^>-;;0^>^;^;-Jt/ ( 1 4 5 ) (0.40g) 

^^ife o 

[<b£^3 ( 1 4 5)-©4tt4] 

'H-KMRfDHSO-dB, $) : 4.28(2H, s), 5.55(2H, s), 6.19(1H, d, J=8.4Hz), 7. 
08-7.22(6H, a), 7.4K1H, d, J=8.4Hz), 7.62UH, d, J=2.2Hz), 7.79(1H, dd, 
J-1.5 £tf 8.6Hz), 8.22C1B, s), 12.72(1H, br s). 
<^2fc0!l7 9 ; 2-^>^;u-6-*2k^^-l- (2, 4->£d n^>^;i/) 
"*>X-f 5*V-;u (14 6) ©-&££> 
^!£#I5 3®:#8t:fl£v\ 2-^>v;i/-l- (2, 4-v£ uuiyy)],) -6 
h^ri'*;p^-;u^>X'r ^ (0.48g) A»5.2-^>y;i/-6-*^:tf 

*S/-1- (2, 4-'>^dd^>^) "OX* ( 1 4 6) (0.35g) 

•SI? o 

(14 6) 
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'H-NME(DMS0-d6, 6) : 4.30(2H, s), 5.6K2H, s), 6.19(1H, d, J=8.4Hz), 7. 
09-7.22(6H, a), 7.64(1H, d, J=2.1Hz), 7.7K1H, d, J=8.4Hz), 7.82(1H, dd, 
J=1.5 8.4Hz), 7.94(1H, d, J=1.2Hz), 12.78(1H, br s). 
<HJS0»J8O;1- (t7x^;i/-4--f;i/^5 L Jb) -6-t>)l#*ci/-2- }- »J 
7fr*u *?-J\,'<>X4 xy*J—)\, (14 7) <Z)-&s£> 
HJfcfll 5 3©7ji£CftV\ 1- (t7iz;b-4-^;Mfjl) 

*;w^-;u-2- h U7;i/^o^^;^>XY ^ ^v-;u (o.690g) (t: 

* ( 1 4 7) (0.483g) 

(14 7) 

'H-NMR(DMS0-d6, d) : 5.87(2H, s), 7.18(2H, d, J=8.2Hz), 7.35UH, t, J=7 
•4Hz), 7.44(2H, t, J=7.5Hz), 7.60-7. B7(4H, a), 7.98(2H, d, J=0.7Hz), 8.3 
2(1H, s), 13.15UH, s)o 

<fSMS0!8 1 ; 1- df7xz^-4->f;v^^) -5-*;i/sJi*5/-2- h U 
7WD^5 L ;^>X'f (14 8) £>-&f£> 

;1/jK-JU-2- h i^JWD^^K^X^f S *V— ;V (0.38g) *£1- (t7z 

~~J\f (1 4 8) (0.270g) &mzo 
Uh&® (14 8) ©M£] 

'H-NMR(DMS0-d6, 6) : 5.80(2H, s), 7.19(2H, d, J=6.3Hz), 7.35(1H, t, J=7 
.2Hz), 7.43(2H, t, J=7.3Hz), 7.82(1H, d, J=8.7Hz), 8.04(1H, d, J=8.7Hz), 
8.45(1H, s) 0 

<$mms2 ; 5-x h^Pi/*;i/^-;b-2-^^;U^>X>f * (14 

9) <D&m> 

3-7^fjt/7^-4--t-n$Ifl!x^ (3.00g) C 5§tc& (6.64g) * 
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x*y-;i, (48ml) &tfg£gg (24al) ZtUz., laSBllDttoBSEUfc, 
fflHTHJB»£ttau tttt&ttEMLfe. 8iCi^;-^ (100b1 ) t35% 

«K (5.2g) ^jd*. 5«fBaft]»iaaLfc. &fom±&i®7m+ v (6.3g) 

70«1) i:^K (70b1) £in*#teLfc. *«UU±*T3®«fe»L, *JN2BR 

=A-2-^^>X-f5^;-^ (149) ©»3fel.53g*8fc. 
[Yb£» (14 9) ©fttt] 

l H-NMR(CDCl3, 6) : 1.4K3H, t, J=6.9Hz), 2.67(3H, s), 4.40(2H, q, J=7.1 
Hz), 7.55UH, d, J=8.4Hz), 7.96(1H, dd, J=8.4 filF 1.5Hz), 8.27(1H, d, J 
=1.4Hz), 

<*Sli0>l8 3 ; 2-^>^-5-i h^ > >*/^'zM>x-f 5 (l 
5 0 ) ©£f£> 

3-=-bn-4-7 *-)\,7*?jl7K;%&W&^?-)l (3.60g) ©x* y- 
^ (47al) , Sg? (23nl) £Ufj§7t& (6.4g) ©S^*4l$Hjin*UB8ELfc. 
H#*iI»J, «M^«JSLfc» Sld^-jV (50b1) fc35Hfitt (5g) £iQx. 

3£C«fcDx 2-^>y;u-5-x bf-i'tiJi-tf—jV'OZj = ;j, (150 
) £2.30gftfc, 
[<b^3 (15 0) 

'H-NME(CDC1 3 , d) : 1.39(3H, t, J=7.1Hz), 4.26(2H, s), 4.37(2H, q, J=7.1 
Hz), 7.22-7.36(5H, b), 7.50(1H, d, J=8.6Hz), 7.94(1H, dd, J=1.5 jot 8.6 
Hz), 8.23(1H, d, J=1.3Hz) 0 

<%Mm8 4. 8 5 ; 6-x h*->±)\,X-)V-2- *?Jl-i- (2-- hn^ 
>^;b) ^>X^^\/-;U (15 1) Stf5-xh^ri/*;u^- ;u _ 2 _^^ ;l/ 
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-1- (2--hn^si>)i) *.>X<< IW-J\, (15 2) (D£&> 
5-x b^i/tUl^-)l-Z-Af-)l^>X^( X^J-)l (l.OOg) tcN, N- i/ 
Y (15j»1) , ^l--Yu^i/)V (l.59g) £tf&87kj&± 
(1.23g) £JQ;U Sjt&tt^^x^;u (70il) 

fc* (70al) LfcgL WMll±*T-3[eli5fe^U TkJifcigmx^T- 

3 ofc= ^£ftfc*r&S£i$ESi&gLTs 6-x h *^*;i,;tfx;i, 
-2-^;b-i- (2--hD^>i;;v) "OvC-f ^ *V-;i/fc5-x }«^>;&;i, 
#x;u-2-pt-^;i/-l- (2-x hn^>i/ji/) ^>X^ * ^V-jUG^-g^ 
fttzo ^E^'J*y;i/*7A^o h^^7-r- (&*!#[ : ^t)->/SSSx 
^=1/4-0/100) -C^-rSiltt<tO^ 6-x^^*J^-2-^ 
(2-rhn^>^) 'OX-f?^;-;!/ (15 1) (0.614g) h5- 
i ^i/ij;i/^;i/-2-^f;v-l- (2-x h u^>V)V) ^>X-f 5. VJ- 
)\> ( 1 5 2) (0.259g) £&fc„ 
Lit&to (15 1) Otlte] 

'H-NHR(CDCh, <5) : 1.38(3H, t, J=7.2Hz), 2.56(3H, s), 4.37(2H, q, J=7.1 
Hz), 5.84(2H, s), 6.4K1H, d, J=6.8Hz), 7.44-7.53(2H, b), 7.78(1H, d, J= 
8.6Hz), 7.88(1H, s), 8.02(1H, dd, J=8.3 RV 1.5Hz), 8.30(1H, dd, J=7.9 
RV L5Hz) 0 

Ub&Vo (15 2) CDfefte] 

l H-NMR(CDCl3, 6) : 1.42(3H, t, J=7.0Hz), 2.56(3H, s), 4.40<2H, q, J=7.0 
Hz), 5.80(2H, s), 6.43UH, dd, J=7.6 XV 1.0Hz), 7.14(1H, d, J=8.3Hz), 
7.45-7.53(2H, a), 7.95(1H, dd, J=8.4 £tf 1.5Hz), 8.27(1H, dd, J=8.0 & 
Tf 1.7Hz), 8.48UH, d, J=1.2Hz), 

<%Mffl8 6^ 8 7;2-^>*»-l- (2-d7PD^>^;v) -6-x h^v 
*;i/^x;^>x^ S (15 3) Rm-^yVfr-l- (2-^dd^> 

^-5-x hdri>*;b^x;u^>x-f (15 4) 0D^£j£> 
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4 IW-JU (2.37g) tSkfoZ-tna'OVfr (3.94g) frbZ-^Vfr-l 
- (2-^DD'<>yji) -6-xF*«>Aj1/4!=;k>X^^;-^ (15 3 
) (1.06g) £2 — (2-^DO^>i;;u) -5-a: 
;i^>X^ ^ 4^/— ;u ( 1 5 4) (0.640g) Z'&tzc 
(15 3) 

•H-NMtfCDCL, 6) : 1.83(3H, t, J=7.1Hz) J 4.23(2H, s), 4.35(2H, q, J=7.1 
Hz), 5.36(2H, s), 6.23(1H, d, J=7.8Hz), 6.97(1H, t, J=7.6Hz), 7.11-7.45( 
7H, ■), 7.85(1H, d, J=8.5Hz), 7.91(1H, s), 8.02(1H, dd, J=1.2 &!/ 8.6Hz 
). 

(15 4) ©fctt] 

'H-NME(CDC1 3 , tf) : 1.4K3H, t, J=7.1Hz), 4.25(2H, s), 4.4K2H, q, J=7.1 
Hz), 5.33(2H, s), 6.22UH, d, J=6.9Hz), 6.97UH, t, J=7.6Hz), 7.12-7.28 
(7H, a), 7.40(1H, d, J=8.0Hz), 7.95(1H, dd, J=1.6 £tf 8.6Hz), 8.60(1H, 
d, J=1.4Hz)o 

<^JS#l8 8x 8 9 ;2 — i>i/)l-l- (2, 4-j;^dd^>^) -6-xh 
^>*;i,tf:x;i,^>X'i' $jT\f—jl (15 5) S^2-^>^;i/-l- (2, 4-v 
?DD^>>>\HO -5-xh^i/^-M>X^^;-;i/ (15 6) © 

^$te0«84, 8 5©£i££ftV\ 2-^>v;i/-5-x h=*i/#;u#-;i^>X 
4ZfJ-)l> (2.37g) ££ft;2, 4-i??DD^>j;;t, (4.45g) ftt^l — <>s;;i, 
-1- (2, 4-y^DDOi?A) -6-xh^i/i;^r;K>x^^v'-;i 

( 1 5 5) (0.49g) i:2-^>y;i/-l- (2, 4->^DD^>i;;i/) -5-x h 
^r^*;i/^-;^>X^ S *V-;u ( 1 5 6) (0.52g) 

C-fb^D (15 5) ©<»tt] 

'H-m(CDCh, <5) : 1.39(3H, t), 4.24(2H, s), 4.37(2H, q), 5.32(2H, s), 
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6.08UH, d, J=8.3H 2 ), 6.90(1H, d, J=8.4Hz), 7. 12-7. 24(5H, n), 7.41(1H, s 
), 7.84UH, d, J=8.4Hz), 7.88(1H, s), 8. 03 (Hi, d, J=8.4Hz) c 
Ut£® (15 6) CD#)£] 

'H-NHR(CDCh, 6) : 1.42(3H, t, J=7.1Hz), 4.25(2H, s), 4.41(2H, q, J=7.l 
Hz), 5.28(2H, s), 6.07(1H, d, J=8.4Hz), 6.90(1H, dd, J=1.9 8 . 4Hz)j 
7.08-7.28(6H, n), 7.40(1H, d, J=2.1Hz), 7.96(1H, dd, J=1.3 8 .3Hz), 
8.56(IH, d, J=0.9Hz) o 

V-JU (15 7) ®i%j£> 

3 ~^^ -4--hD-$BSS?x5 L ;b (4.00g) ©**y-;Mi00nl) 
£55^7 ^<7A/&& (0.50g) SAO*, &m%W%Ts 50'CT16BfP,g«#Lfc o 
@#£«S'JU SCi: tit) 3, 4-^$;£ja#8x^£$fc 

o cniCh U7;^Dg|K (20ml) £iJD;i, 60'C-C2!$P^f#L*:o € 

i/j})l,X-jl-2- h V 7Wd^M>^ 5 (15 7) £4.46g*§ 

[<t-&® (15 7) 

'H-NMRfDMSO-de, 6) : 1.36(3H, t, J=7.0Hz), 4.36(2H, q, J=7.0Hz), 7.82(1 
H, d, J=8.5Hz), 7. 99(1H, dd, J=1.5 &tf 8.7Hz), 8.33(1H, s)„ 

<mMm9 1, 92 ;1- (t7x-ji,-4-^MfJl) 
#-;i,-2- h VyfrXDAf-jisOXJ (158) (t7x 

-;i/-4--f ;M ?-;]/) -5-x h^i/^;^-;i.-2- ^ V7)l*n*3-)i,^ 
X y*J-to (15 9) 

^y-;i, (2 .00g) fc4-yD^^f-;Hf7x^ (10.08g) 
1- (K7izjl-4->f;Mf-/l/) -6-xh^^*;u^-; l/ _ 2 - ), ij 7;b ^- D 



WO 97/24334 



PCT/JP96/03858 



137 

^f-;i/^>x-f **V-;u ( 1 5 8 ) (0.69g) fci- (t7x-;b-4--f;M 
5=-;i/) -5-x h*->3!j;i/^=;i/-2- h ';7;u^- D^^;i/^>x-< KW—fr ( 
1 5 9) (0.38g) %»fc 0 
IfoGto (15 8) 

'H-NME(CDCl3, (5) : 1.39(3H, t), 4.38(2H, q) f 5.64(2H, s), 7.18(2H, d, J 
=8.2Hz), 7.34UH, t, J=7.4Hz), 7.42(2H, t, J=7.4Hz), 7.52-7.57(4H, ■), 7 
.95UH, d, J=8.8Hz), 8.09(2H, dd, J=1.4 &U 8.8Hz), 8.14(1H, d, J=l.lHz 

IK&m (15 9) ©fett] 

•H-NMMCDCL, 6) : 1.40(3H, t), 4.40(2H, q), 5.59(2H, s), 7.16(2H, d, J 
=8.1Hz), 7.34(2H, t, J=6.2Hz), 7.4K2H, t, J=7.5Hz), 7.53(4H, a), 8.08(1 
H, dd, J=1.3 RVF 9.1Hz), 8.65(1H, s). 
<»S0*3'8 ; 1- (2-^dd^>^) -6- 1 \* o*i/ *?-)l-Z-*3-)i, 

*.M1tV3-bl>j>)lZ-$l> (1.54g) (Orh7tFD77> (20nl) jgttfc, 
20~25°C©aiHT!l- (2-i?DD'C>yjl/) -6-i h *2/*;i/5tf^-2-^ 
;i^>X-f S*V-;u (2.66g) Of h7t|« , D77> (20ml) ^«9>^<DiP jL 
to iSfl^SjS^Lfc. f h7tFo77> (30nl) £Jn^ £ & 

*t3-»s HflsU f l«7t|fD77>|t»iLt. *J**SafcU '>'J*y;u 
f^CfclctDs 1- (2-^nn^>i?;i,) -6-t 

'H-NHR(CDCh, 6) : 2.53(3H, s), 4.77(2H, s), 5.39(2H, s), 6.40UH, d, 
J=7.7Hz), 7.08(1H, t, J=7.7Hz), 7.20-7.28(3H, b), 7.45(1H, d, J=7.9Hz), 
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7.70UH, d, JH=8.2Hz) 0 
<Kii0iJ3 9 ;1- (t7xz;i/-4->f;M^) -6- 1 Yu**,m],-z 

W^-2->fM>x-f 5*V-» (5.30g) at )\,z 

A (2.17g) iy* e> 1— (t7i^H-^;M^) -6-bh-D^^f;i/-2- 

/fM>x-f;^ o.72g) zmzo 

'H-NME(CDC1,, d) : 2.59(3H, s), 4.78(ZH, s), 5.37(2H, s), 7.1H2H, d, J 
=8.3Hz), 7.24(1H, d, J=8.3Hz), 7.30-7.37(2H, a), 7.42(2H, t), 7.51-7.56( 
4H, a), 7.70(1H, d, J=8.2Hz) 0 

<SBI0!I4O ;1- (2-*OP'<>J?;iO -6-^DD^f;i,-2-^f-M> 

(3.56g) (5b1) fclra*., 1£-C20fl\ 80*CT20^«»Lfc 

!K 1- (2-£DD^>i?;w) -6-^DD^f;i/-2-^T;K>X-f ^y- 
;HSSS«^4.07g^fc„ 

'H-JMKCDCh, <5) : 3.01(3H, s), 4.68(2H, s), 5.61(2H, s), 6.71(1H, d, J 
=7. 5Hz), 7.24-7.29UH, b), 7.38(1H, t, J=7.7Hz), 7.44(111, s), 7.52(2H, d 
, J=8.2Hz), 7.92(1H, d, J=8.4Hz)» 
<Wk9i4 1 ; 1- (tf7i-^-4-^Mf)l/) -6-i?DnyfJb-2-^ 
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< S*V-;u (3.62g) ©^DD*USS» (30ml) £Jfi{b?-;j--;i/ (2al) 

'H-NME(CDC1 3 , <5) : 2.67(3H, s), 4.7K2H, s), 5.40(2H, s), 7.12(2H, d, J 
=8.2Hz), 7.31-7.38(3H, ■), 7.43(2H, t), 7.52-7.58(4H, ■), 7.75(1H, d, J= 
8.2Hz) 0 

<KflL0!4 2 ; 1- (2-^on-^>«>-;u) -6-*;i/ S ;u-2-^( 

l- (z-^dd^>^) -6-ti'D*^^-2-^fM>x-f$^; 

(3.46g) ©hM> (100ml) *ttC-ttfl3T>:tf> (3.46g) £Jp;t % *U 
% ^Bn^AftjJ^, *«*a»LTl- (2-?DD^>i?;t,) -6- *;U 

^-2-^^-ox-i' $^y-;b$3.35g^^ 0 

'H-WflKCDCL, 6) : 2.61(3H, s), 5.48(2H, s), 6.42QH, d, J=7.8Hz), 7.11 
(1H, t, J=7.6Hz), 7.27(1H, t), 7.48(1H, d, J=8.0Hz), 7.76UH, s), 7.81(1 
H, dd, J=1.4 8.3Hz), 7.86(1H, d, J=8.3Hz), 10.02(1H, s). 
IR(KBr) : 1676caf '„ 
bp : 124.1 -125. 2°Co 
<&a£0<!4 3 ; 1- -2- m-fr^XJ X yV—)U-G 

1- (2~^aa^>^)i) -6-^DD^f;i/-2-^f^>x^ > 
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(1.20g) (Di> *7-)\/7>)l^%-i/ Y (lOnl) /*>{t# ■) t> L (0.450g) 

£tfl8-*5<j7>-6 (0.450g) £Jn;L, £&T-18B$F,aiB#L£ 0 *PD*»Ai: 

1) T-*SS£-rs:ii:£«ktK 1- uiyvn,) -I- ^ y 

h- h u;i/ (0.500g) fcftfco 

'H-NMR(CDC1 3 , (5) : 2.52(3H, s), 3.80(2H, s), 5.37(2H, s), 6.40(1H, d, J 
=7.6Hz), 7.09(1H, t), 7. 10-7- 19(2H, a), 7.23(1H, t), 7.44(1H, d, J=7.9Hz 
), 7.70(1H, d, J=8.2Hz) 0 
<$L&M44 ; 6-fc;i,#*»>-i- (2-*DD^>i;;i/) ^>x-f 

*Sftl?M5294631^{;:sa«©££T?£j&Lfc4-:P= /-3- (2-£dd^> 
7$;%&%m (0.490g) iz98X»K (0.5ml) £iD;L> mP^ilaabfcc 

- (2-^DD^>yjl.) 'OX-f ^^\/-;i/^0.468g^feo 

■H-NHR{DMS0-d6, 6) : 5.69(2fl, s), 7.02(1H, dd, J=1.5 RV 7.7Hz), 7.30( 
1H, t, J=7.5Hz), 7.36(1H, dt, J=1.7 RTF 7.5Hz), 7.53(1H, dd, J=1.3 RU 
7.9Hz), 7.75(1H, d, J=8.4flz), 7.83(1H, dd, J=1.5 RXJF 8.4Hz), 8.09UH, 
s), 8.54(1H, s), 12.8(1H, br s). 

<%MM$3 ;1- -5-xh^yi;i,^-2-^f 
;i^>X>f (9 2) 0)£l£> 

4-7tf;i7U-3-7^$,if8x^ (86. Og) fc&g^D^A (37. 
3g) ©x^y-;i (750nl) ^fc^fb2-^ D v<>i/)l (lOOg) ^iJD^. s 60"C 
-C14I^Fafit#Ufco @#£«S'JU «M<&500mlS7?«ffSlib^ o 35XJ*® (38 
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• 7g) fcftj*, 60-CT2«Fffl«»Lfc. @tt££SiJ&, &»*«*HJ*AT?*ia 
««M*m *«MI4»300ilCftSg7;*IKftB4ufc. tftfJUfc IS 

5*V-;i/ (9 2) £18.1gftfc 0 
[fls^to (92) Oftrtt] 

'H-NMR(CDCh, 6) : 1.39(3H. t, J=7.1Hz), 2.57(3H, s), 4.37(2H, q, J=7.1 
Hz), 5.46(2H, s), 6.4K1H, d, J=7.8Hz), 7.10(1H, t, J=7.8Hz), 7.25(1H, 
t), 7.47(1H, d, J=8.0Hz), 7.75(1H, d, J=8.4Hz), 7.94UH, s), 8.00(1H, d 
d, J=1.5 RU 8.4Hz) 0 
mp : 126.0-127.0'Co 

<%Mm9 4 ;6-tDl#4ri,-l- (2-*nn^>i;;i,) -2-^?;u-<>x 
<< S (12 1) <D^j$> 

1- (2-^DD^>i?)i) -6-i^j/^^;i-2-^ M >X^f 
(60.0g) fclO^Kfc^HJ^jjcfcfc (240g) fcx*>>-n, (200nl) 

= *V-;i/ (12 1) (54.7g) £?§fc 0 
(12 1) ©*M4] 

'H-NMMDHSO-dB, 6) : 2.51(30, s), 5.62(2H, s), 6.54(1H, d, J=7.7Hz), 7. 
23(lfl, t, J=7.5Hz), 7.33<1H, t, J=7.7Bz), 7.55UH, d, J=8.0Hz), 7.63(1H, 
d, J=8.4Hz), 7.79(1H, d, J=8.4Hz) 1 7.95(1H, s). 
np : 300. 8-303. 0°C o 
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-»« (16 0) <D£f£> 

(0.500g) ClOflttftJn*, 15MAl«WtKUfe. «WO«K**^ h i; 

»» ( 1 6 0) (0.170g) £$fc 0 
[-ffc^ (16 0) <D#|£] 

'H-HWCDCh, 6) : 2.42(3H, s), 3.56(2H, s), 5.15(2H, a). 6.33(1H, d), 
6.96(lfl, t), 7.03UH, s), 7. 13(2H, n), 7.35(1H, d, J=7.9Hz), 7.62(1H, d) 
, 8.90(1H, br s) e 

<mzm9 6 ;1- (2-*dd-<>s;;iO -Z-t+ju^zj ' *V-;i/-6 
~7* V Jim* j-ju ( i 6 1 ) 

1- (2-*dd^>v;1/) )],-!-* } \,^yx<< X *V-;u (2. 

73g) ®1, 4-s;^^> (50.1) SjtCMJ7x_;^7*7z;Hf8^;i, 
(4.49g) *Jn*, AD*a«TT6^H«»bfc. EifcttfcftapgL &*S£*£jEg 

^=9/1) "C»»r*ci;fcJ:!jl- (2-^DD^>i/» _ 2 _^^ ;w ^ >x ^ 

-T^'JAR (16 2) ©£g£> 

±I3©1- (2-^DD^>i?;u) _2-^;i,^>X'r $*V-;u-6-T* ij 
^»^^©tt«»«53.29gftx^^-;u (20il) fcfcfru 5fck8fc:>- h »; £ 

do. ig) *nn*, a^naaEbfc. «&*&&T£jfo}«£**nu mm 
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;u) -2-^^;i/^>xw 5^7-;i/-6-7^ (16 2) si.iog^fc. 

[fb£«J (16 2) 

'H-NMR(DMS0-d6, 5) : 2.56(3H, s), 5.65(2H, s), 6.54(1H. d, J=i5.9Jh). 6 
.62(1H, d, J=7.6Hz), 7.25(111. t). 7.35(1H, t), 7.56(1H, d, J=8.1Hz) J 7.6 
0-7.70(3H, ■), 7.99(1H, s), I2.35(1H, br s). 

M ~Z~M-)\>^>X4 KVJ-)V (16 3) <3D-&g£> 

6-*;i,tf=^-i- _ 2 -^ ;l/ ^ >x ^ **v-;i, ( 

45.0g) ©N, N-i//f;^A 7 ^ K (950al) jgftfcN, N* 
5 (45. 8g) *-£fci0*, MTlBSIH»#Lfc. O-JUT, ^>-fcf> 

*;i/*>7^ K (47.1g) aotS;7'1fK5,^D»»T f *> (35.0s) SrfiO*. 100'C 
■CTOB«»Lfc, EJ&«*#fiJU «ETT?«flK*S5feLfc 0 g§£7j< (300 
■1) XtM^-;!/ (200ml) £ 6 fc358SK (60.7g) ^SoxT^^p 

HS.SCMbfc. «fffiU&M««». (l/i) ®adtt (200b 

1) TftfrU &&i-ZZ£lz£t)G-^>-e>7,)l*-j},tij\,^j )] ,_ i _ (2 
-*dd^>^) -2-^;i^>X^^-;u* 3 8.4g^ 0 jfcfctc 
**to*T*rtBLfc|£g4«»J N *fcU «*t5Ci:t:J:013.3^jfe o *±H 
fc^totf* 7th> (3300»1) fc* (900.1) *HDitto»r5dfcfc£ 

) -l-**fri>X4 *tr*j-», (16 3) £33.8gf§f-„ 
(16 3) 

'H-NMR(DMS0-d6, tf) : 2.53(3H, s), 5.46(2H. a), 6.34(1H, d, J=7.8Hz), 7. 
1K1H..1), 7.27(1H, ■), 7.48(1H, a), 7.52C2H, ■), 7.60(1H, ■), 7.69(lH 3 d 
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, J=S.6Hz), 7.90(1H, ■), 8.09(2H, a), 8.1K1H, s), H.84(1H, br s). 
IR(KBr) : 1684, 1448ca-'o 
Mass(FAB) : a/e 440(M+1)„ 
up : 273.5 - 274.3*C„ 

4 fr* -l-^l-K^yXJ X M-n, (16 4) 

^»«9 80»Stz«i\ 1- (t7x^-4H;Mfil.) -2-X*-;U-6 
-aui/sK+S/^oX-f **V-;i/ (0.600g) , N, N' -tDittf—jbi/j 
)l (0.546g) % ^>V>X)l*>7Z h* (0.529g) % ^7"tf □ £ >^-tr > 
(0.512g) fr&6-^>Hf>*;i/*=;u;&;w^-f;i,-i- (tT7x-;b-4-^ 

-2-x^;^>X-f ( 1 6 4) (0.473s) fcftfc. 

llh-Bito (16 4) 

'H-NMR(DMS0-d6, 6 ) : 1.29(3H, t, J=7.4Hz), 2.88(2H, q, J=7.4Hz), 5.59(2 
H, s), 7.16(2H, d, J=8.2Hz), 7.33-7.37(lH, a), 7.44(2H, t, J=7.5Hz), 7.5 
9-7.7K8H, a), 7.74(1H, dd, J=8.4 RV 1.4Hz), 7.98-8. 02(2H, a), 8.21UH 
, s), 12.43(1H, s)o 
IRUBr) : 1684ca- ! „ 
ap : 149.5-157.0*Co 

)\>) -2-^H>X^^ (4 6 5) 

*1M19 8 0*iSC:f£v\ 5- -1- (2-^DD^>i;;v) -2-* 
f-^^X-j" ^^^-ju (0.450g) % N, N'-*;i/^-;Ui?Y 5^ry-;u (0.485 
g) . ^>t'>7M>7? K (0.470g) , ^Tift^^D^v^-fev (0.456g 
) *?>5-^>-tf >^;i/*-;u^j;i/^^^;i / -i- (2-^DD^>y;i/) -2-^ 
^-OX-f ^ ( 1 6 5 ) (0.480g) 

(16 5) <3«3&] 
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'H-NMR(DHS0-d6, 6) : 2.53(3H, s), 5.6KZH, s), 6.57(1H, d, J=7.4Hz), 7. 
22(1H, t), 7.33(1H, t), 7.50(1H. d, J=8.6Hz), 7.54(1H, dd, J=7.9 £T5 0. 
9Hz), 7.63(2H, t), 7.71(2B, ■), 8.00(2H, d, J=7.3Hz), 8.21UH, d, J=1.4H 
z), 12.50C1H, br s). 
IE(KBr) : 1685cm-' 0 
■p : 137.0- 138. 5'C 

<&1K0U 0 1 ;5- (4-£ □□^>-b*>^^*-;bi7;b;^^; l/ ) _j_ ( 2 
-*dd^>^) -z-^;k>x>( ^*V-;u (16 6) o^s£> 

^36^19 B<Dfi&izm\ 5-;fc;i/#*v-l- (2-^DD^>y;i,) -2-* 
^;^>X>T IW-n, (0.450g) , N, N'-3b;u#=;i/s;^ (0.485 
g) > 4-4>DD'«>-t?>;ui,*>zs h* (0.573g) % t is? n «i? >yHz> 

(0.456g) *£5- (4-^DP^>-fe*>^;i/^-;u^;i,/^^;j,) _j_ 
DD-c>5?;b) -2-^M>X^^ ( 1 6 6) (0.520g) 
(16 6) Otott] 

'H-Nffi(DHSO-d6, (5) : 2.49(3H, s), 5.58(2H, s), 6.5K1H, d, J=7.6Hz), 7. 
2K1H, t), 7.32(1H, t), 7.45(1H, d, J=8.6Hz), 7.53<1H, d, J=7.8Hz), 7.69 
(3H, d, J=8.6Hz), 7.99(2H, d, J=8.6Hz), 8.18(1H, s), 12.58(1H, br s). 
IS(Or) : 1619CB- 1 ., 
MP : 261. 5-263. 0'C o 

<^3fcflU0 2 ;1- (2-^dda>-») (2-±7fn>> 
Znf*=.fUi)\,7^4 fr) = (16 7) o^> 

$mm9 8(DJ5&tzm\ 5-*;i***S/-l- (2-:>dd^>s;;i,) 
?M>X^jr»;-^ (0.450g) „ N, N* $ ^j- ){t ( 0 .485 
g) s 2~^7*U>;*;i/*>7'S K (0.620g) > VT^i/^ufyy^y (o. 
456g) (2-^dd^>^) -2-*^;i/-5- (2-*7*i/>a;t,jft- 

**;i//*e-f ^>x^ $*V-;i/ ( 1 6 7) (0.352g) 
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[fc£*U (16 7) <Oto&) 

'H-NMR(DMS0-d6, 6) : 2.48(3H, s), 5.56(2H, s), 6.49(1H, d, J=7.7Hz), 7. 
20(1H, t, J=7.6Hz), 7.3K1H, t, J=7.7Hz), 7.44(1H, d, J=8.6Hz), 7.52(1H, 

d, J=8.0Hz), 7.66-7.75(3H, a), 7.97(1H, d, J=8.8Hz), 8.04UH, d, J=8.0H 
z), 8.14(1H, d, J=8.8Hz), 8.19(1H, s), 8.23(1H, d, J=8.0Hz), 8.68(1H, s) 
, 12.55UH, br s) e 
IR(KBr) : 1685cm-' 0 
■P : 236.5-238.0'C 

<^«I^10 3 ;1- (2-^dda>^) -6-^^>^;^-;^ ;W ^^ 

mmm9 8<z>xmzm\ e-tiji^^-i- {z-^uu^y^^) -2-^ 

(0.500g) , N, N'-a;^-;^ (0.539 
g) > **>*;U*>T* K (0.316g) , ^ifE^D^^-t^ (0.506g) 

^>X-f S *V-;t, ( 1 6 8) (0.564g) 
Cfl:^3 (16 8) ©^te] 

'H-NMR(DMS0-d6, tf) : 2.49(3H, s), 3.35(3H, s), 5.60(2H, s), 6.43<1H, d, 
J=7.8Hz), 7.23(1H, t), 7.34(1H, t, J=7.7Hz), 7.57QH, d, J=8.0Hz), 7.68 
(1H, d, J=8.5Hz), 7.8K1H, dd, J=1.7 RV 8.5Hz), 8.13(111, d, J=1.5Hz), 
11.94(1H, br s) 0 ' , 
IR(Or) : 1670c*- 1 o 
■P : 302. 0 - 303. 0'Co 
<^J60S1O4 ;6- {1-7* (z-?dd 
-2-*7-)\<^>XH^J-)\, (16 9) 

%mm$ %<oi5&£.m\ (2-^Dn^>^) -z-t 

^;^>X>T S ^J-Jl (0.500g) N N, r = ^y_, U (0.539 
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g) . l-7*>Z)l*>7* h* (0.456g) % S?7"»n^>*nH,>er-b> (0.506g 
) 7>66- (l-T'^XJU*-;!,*;!,/^ ;U) -1- (2- ^ D 0^>^;U) - 
2-^;i^>X<< **V-;u ( 1 6 9) (0.595g) fcfcfc. 
(16 9) 

'H-NMR(DMS0-d6, <5 ) : 0.84(3H, t, J=7.4Hz), 1.38(ZH, i), 1.65(2H, ■), 2. 
49(3H, s), 3.49(2H, m), 5.60(2H, s), 6.44UH, d, J=7.6Hz), 7.23(1H, t, J 
=7.6Hz), 7.35UH, t), 7.56(1H, d, J=8.0Hz), 7.68(1H, d, J=8.4Hz), 7.80(1 
H, dd, J=1.6 RV 8.4fiz), 8.1K1H, d, J=1.4Hz), 11. 86(1H, br s). 
IR(KBr) : 1684c*-'. 
ip : 214.0-2l7.irCo 

<^fe0UO5;l- (2-^nn^>i;;i/) -2-*7)\,-G- (l-tf**>2 
frib-KiUM^ to) -;>XW (17 0) ©^g£> 

*-/i^>x-r (o.4oog) N n, n'-*;^-^^^ * *v_ ;i , (0 431 

g) . 1-*?*>Z*>7* K (0.406g) s ^7tfti/^ D ^>^> ( 0 .404g 

;w^;u) ox-f $ ( 1 7 0) (o.309g) *»fc 0 

Ms£«9 (17 0) 

'H-NMR(DMS0-d6, (5) : 0.82(3H, t, J=7.3Hz), 1.13-1.28(8H, ■), 1.32-1.4K 
2H, a), 1.62-1.7K2H, ■), 2.50(3H V «), 3.50(2H, t, J=8.5Hz), 5.6K2H, s) 
, 6.45(1H, d, J=7.7Hz), 7.24(1H, t,\J=7.5Hz), 7.35(1H, t, J=7.5Hz), 7.58 
(1H, d, J=8.0Hz), 7.69(1H, d, J=8.4Hz), 7.81UH, d, J=8.5Hz), 8.12(1H, s 
), 11.86(1H ,s)„ 
IK Br) : 1674cb-' 0 
ap : 180.0- 183. 0'Co 
<^JH0!!1O6 ;1- (2-^nD-<>^;i/) -2-^x^-6- (Z-7nrt>z 
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Ji^-jituu;^^ju) -ox-f «*v-;u (17 1) 

(0.400g) N N, N'-#;P*-;^>W^/-;u (0.431 
g) , 1-7X2 )^X*>7Z K (0.328g) % ^71ft^^D^>x-fe> (0.404g 

;w^;u) -<>x-r (17 1) (0.417c) ftftfc. 

(17 1) 

'H-NMR(DMS0-d6, (5) : 1.30(6H. d, J=6.9Hz), 2.50(3H, s), 3.81-3.87UH, a 
), 5.62C2H, s), 6.46C1H, d, J=7.7Hz), 7.25UH, t, J=7.5Hz), 7.35(1H, t, 
J=7.5Hz), 7.62<1H, d, J=7.9Hz), 7.69<1H, d, J=8.5Hz), 7.81(1H, d, J=8.6H 
z), 8.12(1H, s), 11.83(1H, s). 
IR(KBr) : 1670cm- 
np : 215.0-217.5 o Co 

<£!S0yiO7 ;1- (t7xzjb-4-^;Mf;P) -6- (l-7*>*;i,* 
-JlX)\,;^<fjl) -i-t^^yxj = 9-)-)V (17 2) (DSf$.> 

-2-^5 L ;^>X-r (0.300g) , N, W x *?-)-)\, 

(0.323g) \ 1-7*>Z)1,*>7K K (0.273g) , *7"tf K*>* D > 
(0.303g) frfcl- (t7xr;m-^M^) -6- (1-7* >x;u*:^l, 
-2-^^^>xw ( 1 7 2) (0.349g) 0 

Kt£%) (17 2) 

'H-}IMR(DMS0-d6, <5 ) : 0.85(3H, t, J=7.4Hz), 1.36-1.43(2H, n), 1.63-1. 72 ( 
2H, i), 2.57(3H, s), 3.52(2H, t, J=7.7flz), 5.60(2H, s), 7.2K2H, d, J=8. 
2Hz), 7.35(1H, t, J=7.3Hz), 7.44(2H, t, J=7.5Hz), 7.60-7.68<5H, .), 7.81 
(1H, dd, J=1.6 £tf 8.4Hz), 8.26(1H, d, J=1.4Hz), 11.97(1H, s). 
IR(KBr) : 1676cb- ! „ 
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■P : 219.5-222.5*C„ 

<^Jfi0UO8 ;6- (l-7^7W-WJ^^>fjl/) -i- (2, 4-«>-/7 
DD^> -2-^^-;^>X^ (17 3) 

fcJfiW9 8®£Sft:ftK 6-*;u***2/-l- (2, 4-y*DD^>*;;i,) 
-2-**-;u*<>X-f (0.400g) % N, N' -i3)\,X-)\,*J4 Z 

(0.431s) % 1-7#>Z>\,*>7Z K (0.364g) , ^7"tf t^>£ D £ > 
(0.404g) fr?>6- (l-y^>^;u*-;i/*;i//^^;u) -1- (2, 4-i/^po 
^>v;b) -2-^5 L ;W^>X'f ^ fTV-fr ( 1 7 3 ) (0.459g) £?§fco 
(17 3) 

'H-NMR(DMS0-d6, (5) : 0.85(3H, t, J=7.3Hz), 1.36-1.42(2H, b), 1.63-1. 70( 
2H, a), 2.50(3H, s), 3.51(2H, t, J=7.7Hz), 5.59(2H, s), 6.45(1H, d, J=8. 
4Hz), 7.33(1H, dd, J=2.1 RV 8.4Hz), 7.69(1H, d, J=8.4Hz), 7.76(1H, d, 
J=2.0Hz), 7.8K1H, dd, J=1.7 RV 8.5Hz), 8.11(1H, d, J=1.3Hz), 11.90(1H 
> s). 

IR(KBr) : 1670ca- , o 
hp : 222. 0-223. 0*Cc 

<^i!60!llO9 ;1- jL-)V-i-4)\,*?-)l) -6- (l-:7* 
-JltUU^jjl) _ 2 -oi5 L ;u^>X>f S*V-Jb (1 74) (D-&f&> 

mnWS 8<Dft&tzft\\ 1- (K7i-^-4--f;Mf;i/) -6-l))\,#*ri/ 
-Z-xf-fr'OZHjry-jU (0.300g) „ N, N' — *;i/^f^;i/i?-f = £V— ^ 
(0.340g) s 7*>X;U*>7'* K (0:300g) , ^Tif Ki/^ □ £ >x-fe > (0. 
320g) frfcl- (l^x-^^—OM^) -6- (1-X* y 7,)\>*-)\,* )V 
>^4)l) -2-x^;i/-<>XY S *V-;U ( 1 7 4 ) (0.300g) %nt Zo 
UtGm (17 4) 

'H-NMR(DMS0-d6, d) : 0.85<3H, t, J=7.3Hz), 1.30(3H, t, J=7.5Hz), 1.35-1 
.44(211, ■), 1.64-1.72(2H, ■), 2.90(2H, q, J=7.4Hz), 3.52(2H, t, J=7.7Hz) 
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, 5.6K2H, 3), 7.19(2H, d, J=8.3Hz), 7.35(1H, t, J=7.3Hz), 7.44(2H, t, J 
=7.5Hz), 7.61-7.67(4H, n), 7.7K1H, d, J=8.5Hz), 7.82(1H, dd, J=1.6 m 
8.5Hz), 8.27(1H, d, J=1.3Hz), 12.0MH, s). lE(Nujol) : 1687, 1682cnf '. 
mp : 171. 8-173. 0°Co 

-- Okrf^ji/) -2- h V7)i*n*?-)i'<>Xj * *v-;u ( i 7 5 ) > 

-2-M7;M-D^;i^>;^^\/-;i/ (0.483g) , N, N' 
■*5*V-;U (0.396g) , ^>-tf>7x;t/*>7* H (0.383g) % S^lf^^D 
^>T-b > (0.371g) jb>£6 — i>«>x;i/*-;i/*;w^-f;b-i- ( t 7x- 
;i/-4--i';i,^5 L ;i,) -2-h U7;i/*D^^;^>x-f ( l 7 5) ( 

0.508g) Zmzo 
[fc£tt (17 5) «D«HS] 

'H-NMR(DMS0-d6, 6) : 5.81(2H, s), 7.15(2H, d, J=8.3Hz), 7.35(1H, t, J=7 
•5Hz), 7.44(2H, t, J=7.5Hz), 7.60-7.66(6H, a), 7.70UH, t, J=7.4Hz), 7.9 
1(1H, dd, J=8.7 RV 1.4Hz), 7.96-8.01(3H, ■), 8.42(1H, s), 12.65(1H, s) 

o 

IR(KBr) : 1685CB- 1 ,, 
■p : 164.5 — 167.0-Co 

-2-hU7;i'^D^^;i-c>x^ (17 6) 

> 

nmms 8<D%&£.m\ 1- (e7x-;u-4-^;Mx;i>) -5-#;u#*i/ 
-2- FU7;vtD^f;K>X>f^>;-;i/ (0.270g) % n, 
HW-A (0.221g) x ^>-fe*>7WI/*>7** K (0.214g) . vTlfe^D 
£>5=-fe> (0.207g) A»e>5-^>-t'>^;i/^^;i.*;i//^^-f (£7x- 
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)l-4-<< )U*?J\,) -2- h ij7^tn^f;K>X^ * ^V-;u (176) ( 
0.286g) £$fc 0 

Msfcftl (17 6) 0)®&) 

'H-NMR(DHS0-d6, 6) : 5.79(2H, s), 7.15(2H, d, J=8.1Hz), 7.35(1H, t, J=7 
•5Hz), 7.43(2H, t, J=7.5Hz), 7.59-7.67(6H, m), 7.72(1H, t, J=7.6Hz), 7.8 
3(1H, d, J=8.8Hz), 7.94(1H, d, J=8.9Hz), 8.02(2H, d, J=7.4Hz), 8.49(1H, 
s), 12.69(1H, s) 0 
IR(KBr) : 1699cm-' „ 
ap : 248.5-251.0*C o 
<%Mmi 1 2 ;6 — O-fe^^W-JI/t^^-f^^-^^Dyp^^ 

1- (2-7;u^-D^>i/;u) (l 7 7) 

^2600 9 8<D;£&£&1,\ 6-*mi'-2-i'^D7D^-l- (2-7^ 
#D-<>$;;t,) ^>XY^^V-;u <0.930g) , N, N' * 

(0.972g) , ^>-t?>x;u*>:P* K (0.942g) . VTWi/tuby? 
•b> (0.906g) fr&6-^>*'>2;i,*-;b;b;w^;i,-2-*>£D7*D 
-1- il-7)\,*w<>*Jn,) ^>x^^\/-;i, ( 1 7 7) (0.730g) 

(17 7) <D$3&] 

■H-HMR (DMS0-d6, <5) : 1.04 (4H, ■), 2.15 (1H, ■), 5.70 (2H, s), 6.85 (1 
H, t, J=7.5Hz), 7.12 (1H, t, J=7.5Hz), 7.22-7.38 ( 2H, n), 7.54-7.70 (5H, 
a), 7.99 (2fl, d, J=7.5Hz), 8.11 (1H, s), 

<^Jfcflll 1 3 ; ti-^O-e [l- (2-^DO^>i;;i/) - 
Z~*?)\,^Xj sy\Z-;u-5-^] 7^'J;b7n- (17 8) cd£$> 

^S0»J9 8©#&Ci£v\ 1- (2-£dd'S>£;;1') -2-^f-;u^>X-< 5 9 
V-K-G-Tzyj],® (i.iog) % n, r-*;^=^$ir«;^ ( L09g ) 
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, ^>tf>*;i'*>7$ H (1.06g) , *7lft:*>*o.>>f=.fe> (i.02g) jjpfi, 

S*V-;i,-6— ou] 7^'j;b7$Mi7 8) (i.05g) 
(17 8) ©«H4] 

'H-NMR(DMS0-d6, tf) : 2.47(3H ,s), 5.55(2H, s), 6.46-6.55(2H, a), 7.22(1 
H, t, J=7.6Hz), 7.32(1B, t, J=7.7Hz), 7.40(1H, d, J=8.4Hz), 7.52-7.66(6H 
. »), 7.69(1H, t), 7.93(2H, d, J=7.9Hz), 12.17C1H, br s). 
IR(KBr) : 1687c B -' 0 
Mass(FAB) : a/e 466(M+1) 0 
up : 243.1 -244. 3*Co 

<$mmi 14 ;N-^c>-tf>^;i/^-;i/-2- [1- (2-^dd'v»» - 
2-^f;^>X^^i;-;i/-6-f;i,] 7>-te br^ b* (17 9) 

SJK0J9 8©*St^\ 1- (2-*DD^>i?;u) -2-*5Mi,^>xW 5 
\Z-;u-6-»« (0.170s) , N, N'-*;i/tfrubws*V-;i, (o.i75 g ) , ^ 
>-e>Z)l*>7* K (0.170g) , ^7-tfK^^D^>^> (0.164g) fr&N- 
^>-K>^^*r:;i,-2- [1- (2-^DD'<>^) -2-^ M>X/f iy 
^-;w-6-^;u] 7th7^ ( 1 7 9) (0.09g) £f§fc c 

[<b^3 (17 9) O&tt] 

'H-MMR(DHS0-d6, 6) : 2.44(3H, s), 3.57(2H, s), 5.46(2H, s), 6.41(1H, d, 
J=7.7Hz), 6.96(1H, d, J=7.0Hz), 7rl6(lH, s), 7.20(1H, t), 7.32(1H, t), 
7.47(1H, d, J=8.2Hz), 7.52-7.59(3H, a), 7.67(1H, t, J=7.5Hz), 7.84(2H, d 
, J=7.4Hz), 12.28(1H, br s). 
IR(KBr) 1719a-'. 
ap : 236.2 - 237.8'Co 
<$mmi 1 5 ; 1- (2, -2-^^-6- [ (2-if 

*;i/A^^r;i/] ^>X-f S^./-;t, (180) tf)-&fifc> 
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6-*;u#*S/-l- (2, A-i/^aa^yi/ji) -2-^m>X-( S *V 
(9.00s) fc**DD,(*> (150ml) fc»»OH, N-i/^MM7^ K 
£iQ*> *tfLfc« ttfc**U-ij;i, (6.84g) fcSTU tt*M«»tJt. $6 

KSS-ei.5«fiHttffufca, tt3#e>ig£T-«Ea!&Lfc. «fffl*jitt> % m$ 

*^T2-7'^ypt5 L ;i/tU^> (2.69g) tb^)3Lf-JV7K> (7.34g) <0^*D 

*U »Kx^;bi»eiSJMiLfc 0 -tS»*itaiU «gj»"TSi:l- (2, A-vt 
nn^i/j;;!/) - 2 -^^-6- [ (2-KUS?;M^;u) jb;i^t ^>oiO ^> 
X-f S M-H (18 0) £4.35g#fc 0 
Cft^* (18 0) 

'H-NMR(CDC1 3 , (5) : 2.56(3H, s), 4.76(2H, d, J=4.8Hz), 5.40(2H, s), 6.33 
(1H, d, J=8.4Hz), 7.07(1H, dd, J=8.4 &tf 2.0Hz), 7.22(1H, dd, J=7.4 5 
V 4.9Hz), 7.33(1H, d, J=7.9Hz), 7.48(1H, d, J=2.1Hz), 7.62-7.79(4H, a), 
7.86(1B, d, J=l.lHz)8.57, (1H, d, J=4.9Hz) e 
IE(Dr) : 1645csf 
mp : 204.5-206.5°C, 

<*1M*116 ;l-^^-2-n-rni;^-6- [ (2 - K 
*;we-OiO ^>x-f ^ (18 1) (D-&&l> 

mmmi 1 5<D£S£$£l,\ 6-*m^-l-^f^-2- D -7DK;K> 
X-f 5*V-» (0.402g) , £fc>j-*tHj;u (0.468g) . 2-7;^f;i,t'J 

(0.199s) > hVx*)lT$> (0.559g) ^W^-^-n-ro 
-6- [ (2-tys;^^) ^>^5^-A (18 1) ( 

0.213k) 

[fc£&> (18 1) o«3 

•H-HMECCDClo, 5) : 1.08C3B, t, J=7.4Hz) 1.92(2H, i) 2.88(2H, a) 3.76 
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(3H, s) 4.80(2H, d, J=4.8Hz), 7.22(1H, dd, J=2.5 RV 7.5Hz), 7.35(1H, 
d, J=7.8Hz), 7.67-7.77(4H, ■), 7.80(1H, s), 8.58(1H, dd, J=4.9 RU 0.9 
Hz), 

IR(KBr) : 1647ca-' 0 
bp : 140.5-141.5-Co 

<^MI0!I1 1 7 ; 1- (2-?dd^>^)-2-^^i-6- [ (2-t'Ji?;u 
*;w^;u] ^>x^f^^V-;w (18 2) <d^> 

$mWl 1 5(D^mZ^ti\ 6-*;U^^rv-l- (2-?DD^yJl,) -2- 
^f;^>a-<5^;-;i. (0.300g) % Hfc^-tf-UA- (0.253g) s 2-7*3;^ 
^KVy> (0.108g) % hUx5 L ;i/T^> (0.302*) frfcl- (2-^DD^> 
-2-**\>u-6- [ (2-K'J *;w^-f;i/] ^>x-f^«; 

( 1 8 2) (0.164g) 
[fli£*J (18 2) cp«tt] 

'H-NMR(CDC1j, <5) : 2.56(3H, s), 4.76(2H, d, J=4.8Hz), 5.45(2H, s), 6.40 
(1H, d, J=7.8Hz), 7.08(1H, t, J=7.6Hz), 7.20-7. 27{2H, a), 7.33(1H, d, J= 
7.8Hz), 7.45(1H, dd, J=0.9 RV 8.1Hz), 7.64(1H, s), 7.65-7.69(lH, a), 7 
• 72(1H, dd, J=1.5 RU 8.4Hz), 7.77{1H, d, J=8.4Hz), 7.88(1H, d, J=1.2Hz 
), 8.56UH, d, J=4.7Hz) 0 
IR(KBr) : 1646cif '„ 
■p : 156. 5-157. 5*C 0 

<%Mmi 1 8 ;2»n»7D^-l-i-7D^-6- [ (2- K V 

ji) a;w^ju3 ^yxj K9 s J-fr (183) 

^JSflil 1 Sofimz'&w 6-*,M**S'-2-ii-7 , a t:;i/-l-i-7"D 
"<>X-f 5*V-* (0.095g) % (O.lOOg) \ 2-T^^pJ^ ;w 

KUS?> (0.039g) , MJxf-^r^ (0.097g) *>^-n-7n^-i-i- 
Tu\:)v-%- [ (2-t:';^;v^5 L ;i') a;u/^-f;i,] ^>x^5^v-;u (l 
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8 3 ) (0.020g) tfttzo 
(18 3) CD*W4] 

'H-NMR(CDC1 3 , 6) : 1.08(3H, t, J=7.4Hz), 1.69(6H, d, J=7.1Hz), 1.87-1.9 
3(2H, id), 2.90(2H, t, J=7.8Hz), 4.69-4.75(lH, ■), 4.80(2H, d, J=4.9Hz), 
7.230H, dd, J=7.3 fiV 2.1Hz), 7.37(111, d, J=7.7Hz), 7.B2-7.77(4H, ■), 
8.2K1H, s), 8.58(1H, d, J=4.5Hz) e 
IR(KBr) : 1631cb-*o 
np : 155. 0-156. 9'Co 

<^3te0U 19 ;l-n-7f;i/-2-n-7nt;i/-6- [ (2- e y 
) ^>x^$^y-;i, (184) 

^Ifcfcll 15©£££&v\ N i-n-yf-;u-6-*;i/4?^^-2-n-7'D t:;i/ 

"OX-f S *V-» (0.500g) % J6fc**"fr'J* (0.487g) „ 2-!P*y^;i, 
tTUv> (0.208g) x h'Jx?;v7<> (0.58Zg) A»€»l-ii-r^;i.-2-ii-r 

[ (2-h:';^;i/^^;b) *;w*e-r;io ^>x>f * (1 8 

4) (0.283g) fcfcfc. 
(18 4) 

'H-NME(CDC1 S> d) : 0.97(3H, t, J=7.3Hz), 1.08(3H, t, J=7.4Hz), 1.37-1.4 
6(2H, ■), 1.76-1.83(21, 1.92-2.00(2H, a), 2.86(2H, t. J=7.8Hz), 4.15 
(2H, t, J=7.6Hz), 4.8K2H, d, J=4.8Hz), 7.23(1H, dd, J=7.3 RV 2.4Hz), 
7.36(1H, d, J=7.8Hz), 7.63-7. 76(4H, ■), 8.02(1H, s), 8.58(1H, d, J=4.7Hz 
). 

IR(KBr) : 163 lea' '„ 
mp : 105.8-107.2*0. 

<%Mmi2 0 ;1- (3-^DD^>i?;i/) -2-n-7n K;i,-5- [ (2-e 
V^M^i/) *;w*e-r;iO "OX* $*V-;p (18 5) 0D^gg> 

X*fJ!l 15cD^^{3^lr\ 6- (3-^dd^») -2- 
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D-7DtM>x-f^<;-;b (0.580g) , «fb**^'J;u (0.407g) , 1-7 
(0.173g) % hijxf^75> (0.486?) A»61- 

>X-f S*V-;i, (18 5) (0.311s) 
(18 5) O&te] 

'H-NWKCDCL, 5) : 1.03(3H, t, J=7.4Hz), 1.85-1. 93(ZH, a), 2.80(2H, t, 
J=7.5Hz), 4.77(2H, d, J=4.8Hz), 5.36(2H, s), 6.86(1H, d, J=7.4Hz), 7.02( 
1H, s), 7.20-7.28(3H, a), 7.33(1H, d, J=7.8Hz), 7.63-7. 73(3H, a), 7.79(1 
H, d, J=8.4Hz), 7.9K1H, d, J=1.3Hz), 8.57(1H, d, J=4.7Hz) e 
IE(Br) : 1643ca-' 0 
ap : 157.7-158. 8"C. 

<$mmi 2 1 ; i — ^y^-z-a-rnwiz-e- [ [i-^^^^j-^ 

) *;w^^;u] ^>XW * VJ-)l (18 6) <D-&fi£> 

>X4$frV-J1, (0.850g) , JHfc**tftf;!, (0.949g) s 2-??^f;^ 

(0.404g) , h>Ji^7 5> (1.132g) frfcl — ;>^i,-2- n -7 Dt 
;u-6- [ (2— t: u iSfrtrJi) *;w^>f;b] ^>>c-f $ $>v-;i/ (18 6) 
(0.350g) Zfttzo 
[4t£tt (18 6) ©*W4] 

'H-NMRfCDCb, 6) : 1.0K3H, t, J^7.4Hz), 1.83-1.92(2H, a), 2.82(2H, t, 
J=7.6Hz), 4.77(2H, d, J=4.8Hz), 5.40(2H, s), 7.03<2H, d, J=6.5Hz), 7.21( 
1H, dd, J=7.1 &U 2.1Hz), 7.18-7.34(4H, a), 7.60(1H, s), 7.65-7.72(2H, 
a), 7.78(1H, d, J=8.4Hz), 7.94UH, d, J=1.2Hz), 8.56(lH,d,J=4.2Hz)„ 
IE(KBr) : 1642ca' 1 o 
ap : 121. 9-123. 1°C„ 
<fU£0U 2 2 ;1- (4-£pp^>s;;i,) -2-7"d^-6- [ (2-^y 
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i?}\>*3-)l) fcJW^E-fJU] ^>X-T ZW-fr (18 7) 

nnmi 1 so^afcraw 6-*;u#*s/-i- (4-^DD^>i/» -2- 

7DKM>X^^V-;i/ (0.547g) % «<b**-*>l;i/ (0.384g) , 2-7* 
Jt^KWV^ (0.163g) , h l )^)l7K> (0.458g) frfci- (4-^7 od 
-2-7-d^-6- [ (2-e'j^;M^;u) ^<>x 
-f $ ( 1 8 7) (0.089g) Zfttz* 

Kt&m (18 7) <o®m 

■H-NMMCDCh, 6) : 1.02(3H, t, J=7.4Hz), 1.84-1. 92(2H, a), 2.77-2.83(2H 
, a), 4.76(2H, d, J=4.8Hz), 5.36(2H, s), 6.96(2H, d, J=8.3Hz), 7.22(1H, 
dd, J=S.4 RU 0.4Hz), 7.27(2H, dd, J=8.3 RU 1.3Hz), 7.33(1H, d, J=7.8 
Hz), 7.62-7.73(3H, a), 7.78UH, d, J=8.4Hz), 7.91(1H, d, J=0.9Hz), 8.56( 
1H, dd, J=4.9 RU 0.8Hz)„ 
IR(Or) : 1643ca-'„ 
■P : 158.8-161.0*0, 

/vejArl sOXj * (18 8) CD^fi£> 

1 5(D%mz$£\,\ 2-^<>i;;i/-6-3!7;i/^f#^-i-^f-;p^>x 
-i^W-jl (0.310g) % Jg^b^#-9-'J;P (0.295g) , 2-7-* j »J y 

y (0.108g) , hUxf-;i/7 , ^> (0.303g) *>S>2— 02^-1- ^7.^-6- 
[ (2-KUs;;m*-/iO (18 8) (0.171 

g) £f#fc 0 

(18 8) <D&&] 

1 H-NME(CDC1j, <5) : 3.66(3H, s), 4.35(2H, s), 4,80(2H, d, J=4.8Hz), 7.21 
-7.37(7H, a), 7.66(1H, br t), 7.67-7.73(2H, a), 7.78(1H, d, J=8.4Hz), 7. 
98(1H, s), 8.58(1B, d, J=4.9Hz) 
IE(KBr) : 1632ca-' 0 
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ip : 168.5- 169. 5"C 0 

<nMmi2 4 ; 1- (2, 6-i;i?DD^>y^) -2-^;i,-6- [ (2-b' 
i)i/)i>/?)l) ^>X^^;-;b (18 9) 

3E1S0I1 1 5«OSatlSl\ 6-*^^^i/-l- (2, 6-^^dd^>s;;u) 
-2-^f-;u^>X>f (0.600g) , Jgft;r*+Hj;i/ (0.472g) N 2-7 

s^^^ku^v (o.2oig) % vvx.wrK> (o.i88g) a>e>i- (2, 6- 

S^DD'OSW) -2-^^;i/-6- [ (2-fcrU^;M3Ml/) 
'OX4 5*V-;i, (i 8 9 ) (0.040g) 
(18 9) Otttt] 

•H-MMKCDCh, (5) : 2.62(3H, s), 4.76(2H, d, J=4.7Hz), 5.62(2H, s), 7.23 
(1H, dd, J=7.1 RTf 2.2Hz), 7.28(1H, d, J=7.8Hz), 7.32(1H, d, J=7.9Hz), 
7.39(2H, d, J=8.1Hz), 7.54(1H, s), 7.66-7.71(3H, ■), 7.78(1H, s), 8.60(1 
H, d, J=4.6Hz)„ 
IR(XBr) : 1635cif 
np : 225.7-226. 9To 
<mmi 2 5 ;2-*9-fr-6- [ (2-K'JJ?JMf*) -1 

- [2- ( h ij7WD^f;i) ^>s;;t/) ^>x^f s.w-)\, (190) 

Hiliflll 1 5cd^&^^<,\ 6-#;vtf^>-2-*?-;i/-i- [2- (HJ?;u 
*n**;i/) ^>X-fS*V-;u (0.970g) , ttHb**tfij;w (0.73 

6g) s 2-7'^y^^;i/C>;i7> (0.261g) \ h';x^;UT^> (0.726g) frbZ 
-^f-;i/-6- [ *;i/A^;u] -l- [2- (HJ7;i/* 

□ ^x;u) *<>s>;iO ^<>x-f 5^/-^ (19 0) (o.713k) 

[fti^ (i9o) v®m 

l H-NHR(CDCl 3 , 6) : 2.54(3H, s), 4.76(2H, d, J=4.8Hz), 5.59(23, s), 6.45 
(1H, d,J=7.9Hz), 7.22UH, t, J=5.8Hz), 7.34(2H, t, J=8.8Hz), 7.40(1H, t 
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, J=7.5Hz), 7.62(1H, br s), 7.68(1H, dt, J=1.7 RU 7.7Hz), 7.72-7.82(3H 
, b), 7.87(1H, s), 8.56UH, d, J=4.9Hz), 
IR(Or) : 1648ca-' 0 
ap : 172-174*C« 

<nMl 2 6 ;2-*^;i/-6- [ (2-£«jy;M*\n,) a;w^>OU] -1 
- [4- ( h U 7;W2j-DpJ^;i/) ^>V)^ s<>X>( Ztry-)\, (19 1) 

nrnmi i 5<D^mizm\ 6-tDix*i/-z-*3-)\,-i- [4- (HJ7^ 
^yx-< (o.970g) s JHb**-y- >j ;i, (0.73 

6g) , Z-7\ ;*1-)lt>)i;> (0.261g) , h'JiW;> (0.726g) frhl 
[ (2-£ -1- [4- (HJ7;i>* 
p^^u) ^>i;;H -c>x^ ~ (19 1) (o.i94g) £?#fco 

[fb^4*5 (19 1) 

'H-NMRfCDCL, <5) : 2.59(3H, s), 4.77(2H, d, J=4.7Hz), 5.45(2H, s), 7.15 
(2H, d, J=8.2Hz), 7.23(1H, b), 7.33(1H, d, J=7.9Hz), 7.58(2H, d, J=8.2Hz 
), 7.63(1H, br s), 7.67-7. 74(2H, m), 7.77(1H, d, J=8.3Hz), 7.93(lfl, s), 
8.57UH, d, J=4.9Hz) 0 
IR(Or) : leSTcn^o 
ap : 188.5-190. 0*Co 

<?mmi 2 7 ; 1- (3, 4-i^^DD^>i;j|/) -2-^^;W-6- [ (2- 
K'J^M^i/) £;un^;t,] ^c>xV $^v*-;i/ (19 2) 

£MW1 1 5c^sc^\ 6-*;i/^«>-i- (3, 4-^^pd^>£;;u) 

-z-/*-;i^>x>r (o.5oog) ^ &<b**vvji (0.393?) % 2-7- 

SJ**)I/}£VV> (0.167g) , h'Jx^;U7*> (0.469g) fr&l- (3, 4- 
'OX^yy-;!, ( 1 9 2) (0.264g) 
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ut&ta (192) (omti 

1 H-NMR(CDC1 3 , 6) : 2.58{3H, s), 4.77(2H, d, J=4.8Hz), 5.33(2H, s), 6.85 
(1H, dd, J=8.3 RV 2.2Hz), 7.14(1H, d, J=2.1Hz), 7.22(1H, dd, J=7.3 & 
V 5.6Hz), 7.33C1H, d, J=7.8Hz), 7.38UH, d, J=8.3Hz), 7.65-7. 77(4H, ■), 
7.92(1H, d, J=1.2fiz), 8.57UH, d, J=4.8Hz). 
IR(KBr) : 1638cn-' 0 
■p : 219. 0-220. 7-Co 

)l>*?-)l) iDWt^fr] "C>X-f **V-;i> (193) (D&m> 

Vft) "t>Z4$jr*J-n, (0.453g) N mfo**VVJU (0.411s) , 2-7^ 
^^K'J^V (0.175g) > h^^JlTX^ (0.490g) fre,2-^;i,-l- ( 
Z-^f^>j;*) -6- [ (2-e'J^;M^;iO i/W^E-f ^>x^ ^ 
*V-;b ( 1 9 3) (0. lOOg) Zfttzo 
(19 3) Oftft] 

■H-MDKCDCIj, <5) : 2.42(3H, s), 2.54(3H, s), 4.75(2H, d, J=4.9Hz), 5.32 
(2H, s), 6.33(1H, d, J=7.8Hz), 7.01(1H, t, J=7.8Hz), 7.17-7.24(3H, n), 7 
-33(1B, d, J=7.8Hz), 7.60(1H, s), 7.63-7. 73(2H, n), 7.76(1H, d, J=8.4Hz) 
, 7.84(1H, d, J=1.4Hz), 8.56UH, d, J=4.9Hz). 
IS(KBr) : 1635csf l . 
ap : 154.0- 157. 0'C 

<^mmi29 ; I- (2-^ Y**y<>¥)\<) -2-^x^-6- [ (2-t'J 
9 J to**)),) ijju/^ )U ^IsXlXW-ft (19 4) 

^Smi 1 5cD3friSft:av\ (2-* h*S"<>s?;u) -i 

-~*3-)\,^>Xj $*V-;!/ (0.997g) % Jfifc**tf'J;u (0.858g) . 2-7 \ j 
(0.309g) , MJ xf-;i/7 S > (l.02g) *6l- (2-*h*^ 
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(19 4) (0.918s) 

(19 4) CD&i£] 

l H-NMR(CDCla, <5) : 2.60(3H, s), 3.89(3H, s), 4.77(2H, d, J=4.8Hz), 5.36 
(2H, s), 6.60UH, d, J=7.4Hz), 6.79(1H, dt, J=0.8 7.4Hz), 6.91(1H, 
d, J=7.4Hz), 7.20-7.28(2H, a), 7.34(1H, d, J=7.9Hz), 7.56(1H, br t), 7.6 
6-7.75(3H, ■), 7.95(1H, a), 8.57(1H, d, J=4.9Hz) e 
IR(KBr) : 1652ca-* c 
■p : 136-138. 5*C 0 
<3WH«1 1 3 0 ; 1- (4-^ hdf^>i?A) -2-*?-M,-6- [(2- try 

*>-;M^;i/) ^>x>r $*v-;i> (19 5) 

-^7-;^>X-r ^^>/-;b (0.985g) , i&fcttVVJl (0.858g) , 2- 7"* 

y»**-;nrys?> (o.309g) . h u^^y * > (i.02g) a»e>i- (4-^ 
^^>i?;i/) -2-^^;i/-6- [ (2-£'js;;u^;i,) -<>X 

-f S ( 1 9 5) (0.697g) £*§fc 0 

Hb^tt (19 5) o«M4] 

'H-NMR(CDC1 3 , d) : 2.59(3H, s), 3.76(3H, s), 4.78(2H, d, J=4.8Hz), 5.32 
(2H, s), 6.83(2H, a), 7.00(2H, a), 7.22UH, dd, J=5.1 &v 6.8Hz), 7.34( 
1H, d, J=7.8Hz), 7.60(1H, br t), 7,67-7.76(3H, a), 7.97UH, d, J=1.2Hz), 
8.57(1H, d, J=4.9Hz) 0 
IR(KBr) : 1652cm" 
ap : 191.5-192.2°C 0 

<$mm 1 3 i ; i- [2- {^•e>7.)i'*=j\, *?■)],) ^>^] -i-* 

r-)l~B- [ (2-ei>^;M^;i,) *;w^-f;u] ^>X^**V— (19 6 
) 
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mmmi 15^ai;^K l- [Z- (^>-e>*;i,*-;Mr;i,) *c>*;;u 
] -6-*;i/**j/-2-^^u^>x-f (o.74g) % Jgft**tf 

(0.45b) s 2-^^^^^;pt:.;t;> (0.19g) % h'ji^v?^ (0.53g) 
£1- [2- (^>-fe*>*;u*-;M^;i/) -2-*?)i-s- [ (2- 

KUS^M^lO 5*V-;u ( 1 9 6) (0.64g) £ft 

(19 6) 

'H-NMR(CDCh, <J) : 2.57(3H, a), 4.50(2H, s), 4.74(2H, d, J=4.9Hz), 5.59 
(2H, s), 6.63UH, d, J=7.7Hz), 6.87UH, d, J=7.4 &tf 1.5Hz), 7.09-7. 19( 
3H, a), 7.3K1H, d, J=7.8Hz), 7.53-7.6K3H, a), 7.64(1H, dt, J=7.6 RV 
1.6Hz), 7.68-7.79(5H, a), 7.84(1H, s), 8.52C1H, d, J=4.8Hz) 0 
IR(neat) 1646ca-' e 

< ^Jtefi?9 13 2 ;1- (2-*,TS -Z-tv-fr- 6- [ (2-e'J* 

>l*1-)l) *JW^-f;p] 'OX-f $*V-;t> (l 9 7) o&j«> 
^§#11 l 5©^S(z^v\ 6-*;w^i/-i- (2-i/7M>^) -2- 



* (l.Hg) , «Wb**^y;i/ (o.998g) N i-j>i;* 

*)l>\ZVi?> (0.425g) , b'Jif;i/7 5> (l.l9g) frfcl- (2— >7V^>S 
;i0 -2-^^-;b- 6- [ (2-e>Js;;M*-;i>) *;w*=e-oiO iyx4kW 
— ^ ( 1 9 7) (1.03g) 

(19 7) o««] 

'H-NMR(CDC1 3> tf) : 2.58(3H, s), 4.76(2H, d, J=4.8Hz), 5.59(2H, s), 6.64 
(lfl, d, J=7.4Hz), 7.2K1H, dt, J=5.6 &V 1.8Hz), 7.33(1H, d, J=7.9Hz), 
7.39-7.47(2H, a), 7.65-7. 79(5H, a), 7.89(1H, s), 8.56(1H, dd, J=4.9 RV 
0.9Hz )o 

IE(KBr) : 2223, 1642ca-' e 



WO 97/14334 



PCT/JW6/038S8 



163 

op : 150. 5-151. 4*C 0 

<H!60U 3 3 ;l- (t7x-;v-2--r;i/^f-Jl/) -2-*^;u-6- [ (2 
- 1: >; *;i/;^-f^] ^>X«< ^*V-;u (19 8) <o£fiic> 

*5/-2-.**;W*:/X-f S*V-* (1.07g) N JS-ffc^^r-b- »J ^ (0.796g) x 2 

-^^y^f-;i/t»;i;> (o.339g) , hyx^?v> (o.950g) *><s>i- (t7 

* ( 1 9 8) (0.672g) £^fc e 

[{t-£r«5 (19 8) o&fx] 

'H-NffitfCDCL, <5) : 2.38(3H, s), 4.78(2H, d, J=4.8Hz), 5.27(2H, s), 6.64 
(1H, d, J=8.0Hz), 7.17-7.24(2H, m), 7.29-7. 43(6H, m), 7.48(2H, t, J=5.5H 
z), 7.49UH, s), 7.57-7.73(3H, m), 7.80(1H, d, J=1.0Hz), 8.58(1H, d, J=4 
.9Hz) 0 

IR(IBr) : 1630, 1619cm-' c 
HP : 179.8-180. 8*C 0 
<HJS0U 3 4 ; l-*.>¥)l-Z-J.5-)\s-6- [ (2-t'JyWf;i) £ )l> 
'OX-T S*V-;U (19 9 ) ®-&fi£> 

fiatlflll 1 5<d;5"?£k:$£v\ i-^>^;i/-6-*;b^^i/-2-^5 L ;b^>X 

(0.59g) % JSft^tf'J* (0.56g) , 2-?-^ J 
(0.24g) > hUx^T^> (0.67g) a»£l-^>s;;i/-2-/?-;i/-6- [ (2 

-£'J «>*;m £;wTr ;H I W-jv (19 9) (o.66g) £ 

(19 9) O^rfx] 

'H-NMMCDCls, 6) : 2.58(3H, s), 4.76(2H, d, J=4.9Hz), 5.36(2H, s), 7.02 
-7.06(2H, n), 7.21UH, dd, J=6.9 Xtf 5.0Hz), 7.27-7.35(4H, a), 7.65-7.7 
5(4H, a), 7.96(1H, d, J=0.8Hz), 8.56(1H S d, J=4.8Hz) 0 
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IR(KBr) : 1640ca-' o 
mp : 124.0- 124. 9"C„ 

<%&mi3 5 ;1- (4-t-7*\>l^>S?;iO -2-^;u-6- [ (2— U 
itiitm) *;i/;^-f /s>x-f s*V-;i> (2 0 0) 

mmmi isojsc^k 1- (4-t-7 , ?-^^>v;u) -e-*^*^- 

2-^M>X^^;-jt (0.544g) , ffi^^-y-'J^U (0.428g) % 2-7 = 
»jy> (0.183g) , h'Jx^;U7^> (0.511g) fr*,l- (4-t-y^ 

5*V-;M2 0 0) (0.477g) 
(2 0 0) ©4W4] 

"H-NME(CDC1j, 6) : 1.27(9H, s), 2.60(3H, s), 4.77(2H, d, J=4.9Hz), 5.34 
(2H, a), 6.98(2H, d, J=8.3Hz), 7.2K1H, dd, J=7.3 £tf 5.1Hz), 7.29-7.35 
(3H, i), 7.62(1H, br s), 7.65-7. 75(3H, ■), 7.96{1H, d, J=l.lHz), 8.57(1H 
, d, J =4.7Hz)o 
IR(KBr) : 1646cb-' 0 
up : 140.4-142.8'Co 
<nMM13B {l-f7 3-)V*?-)\,) -6- [ (2-t'Ji; 

;m^;io ivj-jv (2 o l) 

nM&U I5©»isc(jei\ 6-*;i/^v-2-^^ji-i- (2-t7f;^ 
f-Jl/) -<>X^*V-;u (0.80g) ,-*4t*=Mf-'j;i/ (0.64g) . z-tz;* 
*7HT«J5?> (0.27g) „ HJ:n*-;U7$> (0.77g) fr£,2-^;P-l- (2- 

l-7 9-fr*5-ju) -6- [ (2-ku ^;m?-;u) jbjwt^-oi,] ^>x-f = 

( 2 0 1) (0.47g) fc'fSfc, 
(201) ©4M4] 

'H-NWUCDCla, d) : 2.60(3H, s), 4.75(2H, d, J=4.9Hz), 5.52(2H, s), 7.17 
-7.23(2H, b), 7.3K1H, d, J=7.8Hz), 7.38(1H, s), 7.43-7.48(2H, ■), 7.60- 
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7.82(7H, m), 8.00(1H, d, J=1.0Hz), 8.53(1H, d, J =4.7Hz) 0 
IR(Or) : 1640cb-' o 
np : 143.0- 144. 5'C 
<m&mi37 ; 1- (t7ir;i/-4-^Mf^) -2- X fjl/-6- [ (2 

-£';s>;M*-;i/) *^m=e<;v] -^>x-f s*v-;i/ (202) cd-&b£> 

*S/-2-x^;^>x-f §^r\/-;i/ (0.500g) N Jg{b**1HJ;u (0.356g) , 2 
-Ti; (0.151g) % h'JxW$> (0.424g) fr&l- (K 

7i-^-4->f;M^) -2-x^;i/-6- [ (2- f 'J *;w^ 
-OI'iMr/X-f $*V-* ( 2 0 2) (0.410g) £?#fc 0 
Ms£tt (2 0 2) <D$£] 

'H-NMR(CDCl3, <J) : 1.45{3H, t, J=7.7Hz), 2.90(2H, q, J=7.4Hz), 4.77(2H, 
d, J=4.7Hz), 5.43(2H, s), 7.10(2H, d, J=8.2Hz), 7.20(1H, dt, J=4.9 
7.7Hz), 7.33<2H, t, J=7.4Hz), 7.42(2H, t, J=7.5Hz), 7.49-7.55(4H, ■), 7 

.61(1H, br t), 7.67(1H, dt, J=7.8 RV 1.8Hz), 7.72(1H, d, J=8.4Hz), 7.8 

K1H, d, J=8.4Hz), 7.99(1H, s), 8.56(1H, d, J=4.9Hz). 

IR(Or) : 1640cn- 1 o 

BP : 123.0- 124. 0'C 
<^JS0913 8 ; 1- (2-^DP^>i?;i/) -6- [2- (£»J^M^;u) * 

M*4)V\ ^yX4 **V-;b (2 0 3) <D&&> 

-f 5 ^17—^ (0.461g) , JfifcsMMMJA' (0.728g) , Z-7 1 ; *t-)\>WJ> 
(0.174g) , h»Jx^T^> (0.486g) fr&l- (2-^OD'<>>») -6- [ 
2- (£<;^;M?-;i/) *;w^*;i/] /*>X-f S*V-;w ( 2 0 3) (O.llOg) 

lit^Hs (2 0 3) 
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'H-NMRfCDCh, 6) : 4.78(2H, d, J=4.8Hz), 5.51(2H, s), 6.92(1H, d, J=6.5 
Hz), 7.17-7.3K3H, b), 7.34(1H, d, J=7.8Hz), 7.45(1H, dd, J=l.l &tf 8.0 
Hz), 7.69UH, dt, J=1.8 RU 7.7Hz), 7.67-7. 73(1H, br s), 7.76(1H, dd, J 
=1.5 RU 8.4Hz), 7.87(1H, d, J=8.4Hz), 8.05(ZH, s), 8.57(1H, d, J =4.9H 

Z)o 

IR(KBr) : 1646cb"„ 
bp : 144.0- 145. 0'C, 
<^JS0»J13 9 ;2-/?-)l-\- (2-- ho^>i;;u) -6- [ (2-tr'J^A 

iuvt^j ^>x^^^V-;u (2 0 4) <D£i&> 
"gMffl 1 1 5co%mzfc\,\ %-±UlX*is-l-*3-)\,-\- (2- - ha<-<> 
V)\,) t>^?^ (0.367g) x (0.299g) , 2-7^* 

^;H^U^> (0.217g) % hUa^75> (0.360g) fr£,2-*^;i/-l- (2- 
-hn^>y;i/) -6- [ (2- K'J$?;M ?■;!/) *;b^-f^3 -^>x-f 

(2 0 4) (0.241g) fcftfco 
[<b^-«3 (2 0 4) CDttitt] 

'H-NMR(CDCh, 6) : 2.56(3H, s), 4.75(2H, d, J=4.8Hz), 5.83(2H, s), 6.41 
(1H, d, J=7.8 RU 1.2Hz), 7.22UH, dt, J=5.0 RTJ 1.7Hz), 7.32(1H, d, J 
=7.9Hz), 7.43-7.52(2H, ■), 7.64(1H, s), 7.68(1H, dt, J=7.6 RTJ 1.7Hz),7 
.75(1H, dd, J=8.4 RV 1.5Hz), 7.80(1H, d, J=8.4Hz), 7.82(1H, d, J=1.3Hz 
), 8.28(1H, dd, J=8.0 &V 1.7Hz),v8.56(lH, d, J=4.9Hz)„ 
IE(KBr) : 1645CB" 1 ,, 
BP : 194. 8-196. 7°C„ 

<3U£0IJ14O ;2-*?-)l-l- (2--ho^>^;b) -5- [ (2-f'Jv*;i/ 
*7-)\>) jajW^JJU} iyZ<t\9*J-fr (2 0 5) <D-&s£> 

lOWIl 15 0*SW\ 5—toJ\,tf*i'-Z-*f-h-\~- (2-- Yu^y 

(0.096g) % Jgfc*** 1 ;* (0.078g) , 
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(0.048g) . t.iJxW^ (0.093g) frtti-ti-fr-i- (2- 
-VD^>^)1) -5- [ ^OX-f^V 
-M 2 0 5) (0.079g) S^fec 
[<b£«3 ( 2 0 5) 

'H-HffltCDCU, <5) : 2.57(3H, s), 4.80(2H, d, J=4.7Hz), 5.80(2H, s), 6.43 
(1H, d, J=7.4 RV 0.8Hz), 7.17(1H, d, J=8.4Hz), 7.22(1H, dt, J=5.5 RV 

1.8Hz), 7.35(1H, d, J=7.8Hz), 7.44-7.52(2H, a), 7.67(1H, s), 7.69(1H, d 
t, J=7.8 RTF 1.9Hz), 7.82(1H, dd, J=8.4 RTf 1.5Hz), 8.27(1H, dd, J=8.0 

RZI 1.6Hz), 8.28UH, d, J=1.4Hz), 8.56(1H, d, J=4.9Hz). 
IR(KBr) : 1645cb-' 0 
■P : ~96-C(#A?£#-5) 0 

<mMM 1 4 1 ; 1- (2->7DD^>V)l>) -2-^^)1-6- {Z-j-7$V 
>x;i/*n;i/*;wvc^;i/) 'OX-f S W—fri- h «J t> AJg (2 0 6) CD^jft 
> 

6-:ft;i/#*S/-l- (2-^DD^>^^) -2-^^Jl^>X^ ( 
0.500g) ©N, N-v^^^^/UAT'^ h* (20al) jgtefclN, 
*V-;i> (0.541g) Sr-JtCjbn;?., S»Tl^B«»L)!t. o^H\T, 2-^-7^ 
ls>Z)l*>TK p (0.689g) SV^^-lftri/^D^^^-fe^ (0.506g) ON, N 

—>-*?-;i/*;i/A:^ k (5ai) mmzuaL ioo-c-zismmm$vtz 0 
fi{cft5*-ciox«a*ais.fc. ^ob*^Ajiiiaj u©) hxn^titz^mm 

gO^y-JWtjgfrU ££,Cft&x^;i/£JD;*. N fggft«$«&.'fg«tt8y 
. IS^-r^^fc^J: Dl- (2-*oo^>y/l/) -2-^7-;i~s- (2-^7 * 
l/>^;i/^-;t/*;i//^^;w) ^X-i" l^J-JVi- b U £AJg (2 0 6) £0. 
508gf§fc. 
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[fc£#J (2 0 6) CD&tS] 

'H-NHR(DKS0-d6, 6) : 2.46(3H, s), 5.51(2H, s), 6.38(1H, d, J=7.9Hz), 7. 
17(1H, t, J=7.5Hz), 7.30(1H, t), 7.45(1H, d, J=8.5Hz), 7.51-7.57(3H, a), 
7.77-7.93(5H, a), 7.99(1H, ■), 8.35(1H, s). 
IR(KBr) : 1594c*- 1 . 
Mass (FAB) : a/e 512{M+1)„ 
np : 352.0-354. 5*C. 

<nmmi 4 2 ; 1- (2-^dd^>^) -z-^^ji-b- a-^^u 

>***=;i,*;w^ ;b) $ *V-;u* h <j <j? a* ( 2 0 7 ) 

> 

^fM>X^^^ <0.600g) % N, W-tulK-KV-f tyy-fr ( 0 .6 
47g) % l-7"7^b>^>7$ h* (0.829g) % ^7-tft^^n^7>x-fe> ( 
0.608g) frfcl- (2-^DD^>i?;i/) -2-^^-6- (1-^-7^ U>Z)V 

^>x^r $^-;u^-h'j«>Att (207) (o.390 B ) * 

[ft** (2 0 7) ®&M4] 

'H-NMKDHSO-de, <5) : 2.46(3B, s), 5.49(2H, s), 6.39(1H, d, J=7.8Hz), 7. 
16(1H, t, J=7.5Hz), 7.31UH, t, J=7.3Hz), 7.36UH, t), 7.40-7.45(26*. a), 
7.50(1H, t, J=7.7Hz), 7.54<1H, d,-J=8.0Hz), 7.75-7.81(2H, a), 7.87(1H, 
d, J=7.9Hz), 7.93(1H, d, J=8.2Hz), 8.09(1H, d, J=7.3Hz), 8.86(1H, d, J=8 
.5Hz) e 

IE(Br) : 1633ca-' 0 
Mass(FAB) : a/e 512(M+1) 0 
ap : ~265'C(##£#3)o 
<^36^ 14 3 ; 6- tt-Pun^-V^XJlti-jijjjij^j )],) _i_ ( 2 
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-^nD'<>i;;i/) -2-^m>x-( h y ^ajs (2 0 8) © 

nfaM 1 4 1 £>;£t£{i&i,\ e-A^tf+i'-l- (2-^DD^>i;;u) -2- 

(o.400g) x N, N' -^tf-n^ (0.4 
32g) > 4-^DD^>-b'>7;^>7; K (0.510g) s i?7V tfv £ n *J >x-b 

> (0.404g) ^66- (4-^DD^>Hf>^;i/*n;i/*;u^^e^;w) -i- (2- 
^DD^>i;;i/) -2-p<^;u^>X'f h U ^AJg (2 0 8) (0.2 
70g) £ftfc 0 

[fc£«J (2 0 8) 

'H-NMR(DMS0-d6, 6) : 2.46(3H, s), 5.52(2H, s), 6.38(1H, d, J=7.4Hz), 7. 
19(1H, t, J=7.6Hz), 7.3K1H, t, J=7.6Hz), 7.39(2H, d, J=8.5Hz), 7.45(1H, 
d, J=8.9Hz), 7.54(1H, d, J=8.0Hz), 7.76-7.82(4H, n)<, 
IR(KBr) : 1592ca" 0 
Mass(FAB) : a/e 496(M+1), 
bp : 360-362 , C(^)g). 

<%fcffll4 4 ;6- (3-^DD^>-b'>^;i/^ii;i,*;uA-^i';i/) -l- (2 
-^tJD'?>^) -2-^f L ;i'^>X'f ^ (2 0 9) 

M&W 1 4 1 <D#i£l;:ftV\ 6-*;i/^^r^-l- (2- ^ p d^>£/;u) -2- 

*f-)]fOZ4 KW-)\, (0.450g) „ N, H*-*^-;us;-f (0.4 
86g) s 3-^Dn^>-g>7^>7; H (0.573g) „ &7V d £>x-fe 

> (0.456g) 2f>£,6- (3 - □ D^>-if ^) _i_ (2- 
^dd^>*;^) -2-^^;^>X-{ S W-fri- Y u ^Aigfc&fco ens 

-1- (2-*DD^>y;U) -2-^^-;i/'<>XW (2 0 9) (0.420 

g) £&fc 8 
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[<t£& (2 0 9 ) <D®m 

'H-NMR(DMS0-d6, 5) : 2.51(3H, s), 5.63(2H, s), 6.48(1H, d, J=7.7Hz), 7. 
22(1H, t, J=7.6Hz), 7.34(1H, t, J=7.7Hz), 7.56(1H, t, J=8.0Hz), 7.64UH, 
t, J=8.0Hz), 7.68UH, d, J=8.5Hz), 7.78(2H, t, J=8.6Hz), 7.91UH, d, J= 
7.6Hz), 7.95(1H, d, J=1.6Hz), 8.10(1H, s). 
IE(KBr) : 1687cn-'o 
Mass (FAB) : u/t 474(M+l)o 
np : 254.5-257.5*C(#jS¥£#5)o 

<HJS#I1 4 5 ;5-'<>-V>7>)Ht>-)UaW£'())*-Z — OSW-l- (2 
-S7unt>i/)l) 5.W-)l> (2 10) ®£fifc> 

>y;b) 'OXmrv—Ji' (o.466g) > N, N' *jry~-ji (o 

.401g) , ^>-fcf>*;i/*>7^ h" (0.389g) . S^lft^D^^-fe;/ (0.3 
77g) ip^S-^o-^y^jv^-JitiJi/^^ ;u-2-^>vJi/-i- (2-^no^ 
>iW ^>X-f S ( 2 1 0) (0.447g) Zfttz, 

[it&® (210) ] 

'H-NMR(DMS0-d6, 6) : 4.28(2H, s), 5.57(2H, s), 6.23(1H, d, J=7.6Hz), 7. 
04(1H, t, J=7.6Hz), 7.10-7.26(6H, ■), 7.40(1H, d, J=8.6Hz), 7.46(1H, d, 
J=8.0Hz), 7.61-7.73(4H, a), 8.00(2H, d, J=7.6Hz), 8.23(1H, s), 12.43(1H, 
br s)« 

IR(KBr) : 1685cr'o 
up : 152.0-155. 0'C 

<HJ60U4 6 ;6-s<>-V>7>)l-fc=.)l±>)W^<( }lt-2,-^>i;)\,-l- (2 
-*dd*c>s;;iO ZW-fr (2 11) tf>-&5£> 

^^jA^-f;^/-^ (0.760g) % N, $ —hKX-ftVJ (0 
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.654g) , ^>-t?>*;i/*>7 5 h* (0.634g) % VT J $\L*s>? D «i7>x-fe > (0.6 

^>x^ ^ (2ii) (o.803 g ) 
Kt£® (2ii) o«itt] 

'H-NHR(DMSO-d6, 5) : 4.4K2H, s), 5.71(2H, s), 6.32(1H, d, J=7.7Hz), 7. 
06(1H, t, J=7.7Hz), 7.14-7.30(6H, ■), 7.50(1H, d, J=8.0Hz), 7.62(2H, t), 
7.70(1H, t), 7.8K1H, d, J=8.6Hz), 7.87(1H, d, J=8.5Hz), 7.97(2H, d, J= 
8.2Hz), 8.16UH, s), 12.60(1H, br s). 
IR(KBr) : 1704ca-' o 
up : 143.0- 144. 5*C 0 

<$mmi4 7 ; 1- (2, 4- f JiPDD^>i/jv) -2-^f-;i/-6- [ (2- t? 
'J^;M?-;i/) *;w^>f;u] ^>X>f xyv—n, (18 0) ®£sfc> 

6-*;u^^-l- (2, A-*J9uw<l/*J)\,) -l-M-fr^yXj K? S J 
-)l> (0.627g) tiJ^DD^^> (lOnl) fc-»©N, N-^^f;^M7 5 K 
£;&a*> *#Ufc„ *^**-y-U;P (0.493g) tITU ft^«»Lfc. 

^^dd^> (lOal) (w?g«?Lfeo *#Tc:©ig&£, 2-7^^^K'Jj; 
> (0.167s) th'JiW^ (0.4fi9g) O^^T-b> (Sal) T 

74- (m®&m : 7th>/yjfJl/i-fA=l/l) fct»8Lfc. 
SSx^b (5al) fcfcPU (2ml) £;&Q;t£iHt Lfc. *£lt£ilSiJL 

x teAVtsfcl- (2, 4-s?^DD^y^) -2-^5 L ;i/-6- [ (2-trv^;i/ 

*;wt^-f;w] -OXW^^y-^ (18 0) £0.359gf§& c 
[fcfctt (18 0) <8*M4] 

'H-NME(CDC1 3 , d) : 2.55(3H, s), 4.76(2H, d, J=4.8Hz), 5.40(2H, s), 6.33 
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(1H, d, J=8.4Hz), 7.07(1H, dd, J=8.4 RU 2.0Hz), 7.22(1H, dd, J=7.4 R 
Xf 4.9Hz), 7.33(1H, d, J=7.9Hz), 7.48(1H, d, J=2.1Hz), 7.62-7. 79(4H, a), 
7.86UH, d, J=l.lHz), 8.57, (1H, d, J=4.9Hz)„ 
IR(KBr) : 1645ca-' 0 
ap : 204.1 -206. 3*Co 
<$Dfami4 8 ;l- (K7i^-4--{W?-M -2-^^;u-6- [ (2 

-Wisjiti-ji) awe-oi,] ^>x<< iw-)v (212) 

l- (t7i-;b-4-f;Mf;p) -6-*;i/^^i/-2-^^;i/^>x-f a y 
V-;b (0.886g) £H, H-^/fMM75 H (l}fc) ©i??DD**> (13b 
1) »*fc, 7K^TT-ffl<b^^-9-U;i/ (0.655g) fcJfliU SfiT15fclHR#Ufc 
c «ffBUfc|g«*it9K *gfc^b>&&U «E«jiLfc. COM*, 2- 
7*5 (0.235g) th'JxW^ (0.653g) CDi?^DD^^ 

> (15b1) $g»fc**T-Cin*.. lBMHtffUfc. Si6*C**llD*S**ff± 
U tKiSE (215]) % fi»jK»2K*^hU«>A*«a-CiJfe»« % *«ui&&*& 

cttctDx l- (K7x_;i/-4-'f;MW) -2-^f 1 ;i/-6- [ (2-tf;s? 
*;i/M^;t/| *c>x-f s*v-;u (212) &o.774g*tfco 

(212) GD«] 

'H-NM(CDC1 3 , 5) : 2.62(3H, s), 4.77(2H, d, J=4.8Hz), 5.42{2H, s), 7.12 
(2H, d, J=8.5Hz), 7.2K1H, b), 7.34(2H, »), 7.42(2H, b), 7.51-7.55(4H, b 
),7.62(1H, br t), 7.67(1H, dt, J=1.7 &tf 7.7Hz), 7.7K1H, dd, J=1.6 R 
U 8.4Hz), 7.76(lfi, d, J=8.4Hz), 8.00(1H, d, J=l.ZHz), 8.56(1B, d, J=4.8 
Hz)o 

IR(Or) : 1642cb-'o 
ap : 205. 0 - 206. 5°Co 
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;u) -2-^fM>X^ = y*J-JU (16 3) 

G-ii)\>X**>-l- (2-^nP^>^) -2- ^ f-;i^>X-f ^ ;i/ ( 
0.902g) CON, N-^/^sM/ATS K (20ml) iS*£l::N, N* -*;w#=;i/S?-f $ 
*V-;i> (0.973g) £-g£iO;U Sa-Cl«fllB«»Lfc. or5l,vc» ^>-tf>3 
;w*>^$ K (0.943g) Xtf$;71fK->*n$>7 ! -fe:/ (0.913g) ©N, N-SM 
5 K (5il) ^«SiD^.x 100*Ct70I^KIjt#bfc B SM^SL 

*JftflBttfcfcS3^10%*»£llO;tfc. ^nnsM/AttHj (20) UT» £ft 
>v?;i/) -Z-/WK>X'f5y^ (16 3) £0.667g*§fc o 

-- f/M?-;i/) -z-twoZ'fZW-fri'Y u^ah (2 l 3) 
> 

) -2-^f;K>x-f ^>;-;i/ (o.637g) , n, n' -jz^x-frvj 

jv (0.533g) , s<>-e>z;i*yT5. H (0.516g) , i^T-tf n £ >^-fe > 
(0.500g) fr66-^>^>x;i/*-^*;w^-f;i/-l- (K7ir;m- 

;i>*2-;W ~2-^^;i/^>x^^^v*-;w^-hU^A^ (2 13) (o.365g 
) fc&fc. 

[ft£«3 (213) ©«Jtt] 

'H-NHRtfMSO-dS, 5) : 2.52(311, s), 5.52(2H, s), 7.13(2B, d, J=8.1Hz), 7. 
31-7.37(4H, a), 7.39-7.45(3H, m), 7.58-7.63(4H, m), 7.78-7.82(3H, ■), 7. 
97(1H, s)o 

II(Nujol) : 1591ca-'o 
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■P : 289. 0-290. 0*C "5 ). 

)l) -l-*3-)l^sXJ **V-;u (163) ©£fi£> 

6-^;i/^i/-i- (2-i7DP^>i>*;i/) -2-^;i/^>X-f * W—n, ( 
5.02g) ©N, N-S/*^^;i/*;b^^$ K (HOil) ig&kN, N' 5 

*v-;i/ (5.4ig) s-gfcAQ*, gstmfaatjtbfco or5i,\T* ^>-t?>^ 

;U*>:?* K (5.24g) Stf^T-VK^^D^^^-b^ (5.08g) CDN, N-^f- 
K (20b1) &&£;&Dx.> 100*CT-70!$M#Ufco 5JfoM£#fi] L 

*M#8M4£&2>imO%£g*£iD;Lfco £DD*;bA|i&£B (20) LT#<d ft 

;i/-l- (Z-^Da^.>i/ji) -2-*f-;VOX^ ( 1 6 3) 54. 

96g^fc. 

<^fl&0U 5 2 ; 1- (2-^dua>^) -2-*7-)\s-6- h ij7;^D^ 
^>^;b^n;u*^/^^;b^>X-C 5 (2 1 4 ) ■©-&££> 

6-*;i/^^ri/-l- (2-^DO'<>^;i') -2-^fM>X^ ^ £V-;i< ( 
0.600g) ON, li-i'^MMT^ K (20ol) £»ft£N, N' -jDI/oi—jli/j $ 
*V-* (0.647g) £-££;&D;U ^ST-mP^St^Lfeo -P^^T> h>)7)\,* 
d^^>^ju^>7'? K (0.596g) S^'>'T1ft:^^D'i7>x-b> (0.609g) <D 
N, N-i/'^^l/^AT'^ F (5*1) 8&£]&n;u 100-C-e72^ft^Lfe o EU& 

^^e)7Jc®*tKttfc«e5t-eiO%^KSilDx.fc<, IfttiUgi^x^y-^ ( 
25il) t**;-Jl (25ml) Lfc 0 *aH£S£&T 5 Zl tic £ 0 

l- (2-^DD^>i/» -2->f-;i/-6- h 'J 7;wo^^>7;i/*^*^ 

;^>X-f 5 *V-;Ugg£ ( 2 1 4) (0.420g) 
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(214) 

'H-NMR(DMS0-d6, 6) : 2.84(3H, s), 5.82(2H, s), 7.08(1H, d, J=7.5Hz), 7. 
30(1H, t), 7.40(1H, t, J=7.7Hz), 7.58(1H, d, J=8.0Hz), 7.79(1H, d, J=8.6 
Hz), 8.07-8.13(2H, ■). 
IR(KBr) : 1634cn-' 0 
Hass(CI) : m/e 432(M+1-HC1) 0 
bp : 332 -335'C< ##£#?)„ 

<^I60U5 3, 1 5 4 ; 6-^>4f>x;i'^^;i/*;i/;^-Y;p-i- (2, 4- 
SJ*dd^>>>VI>) -2-*3-)l"OZ<< S *V-;Ug&£ (2 15) SV6-^ 
>-^>^Jl^-)Vi3)l/^-{ (2, K-Vtvo^sVK) -2-^^;^ 
>X>f 5 ( 2 1 6 ) <D£j&> 

^SfeflJl 5 20Sai:«6t\, B-jb^stf^J'-l- (2, 4-^£d d^>s?;iO 
-2-^^;i/^>X>r (0.460g) . N, N' -t))),i£-)\,i?<< \ *v-;u 

(0.445g) . ^<>-i:>^;i/^>7'5 K (0.431g) > *J7¥ t^>£n£>x-fe> ( 
0.418g) fr£6-'<>'tf>;*;i/*:i;i/jb;Wt^-r;i/-l- (2, 4-^?dd^>$; 
;W -2-**;^>x-f 5^v^;m»tt (2 1 5) (0.540g) £*#fc e 

[fli^ft (215) ©Wtt] 

'H-NMR(I)MSO-d6, <5) : 2.71(3H, s), 5.74(2H, s), 6.83(1H, d, J=8.4Hz), 7. 
33(1H, dd, J=2.0 8.4Hz), 7.63(2H, t), 7.71(1H, t), 7.78(1H, d, J=2. 
0Hz), 7.86(1H, d, J=8.7Hz), 7.95(1H, dd, J=1.4 RV 8.7Hz), 7.99(2H, ■), 
8.29(1H, s)o 
IE(IBr) : 1686ca"o 
ap : 236. 0-238. 0*C o 

zo&cDzmmxm* u a*&& t * * s -wm-smmz u ioxig® 

£i:5;:i:^ 6-'<>t'>7;^i;i/M ; c'f^-l- (2, 4-s;£dd^>v 
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-1-**)^sX1XW-)\, (2 1 6) imttlfc. 
lit&%} (2 16) Oftitt] 

'H-NMR(DHS0-d6, <J ) : 2.48(3H, s), 5.58(2H, s), 6.42(1H, d, J=8.4Hz), 7. 
3K1H, dd, J=2.2 &V 8.4Hz), 7.60-7.75(6H, ■), 7.99(2H, d, J=7.4Hz), 8. 
06(1H, s), 12.40UH, s). 
Ifi(KBr) : 1540cb"o 
■P : 238.2. -239.9'Co 

1 5 5 ; 1- (2-i?DD^>^) -6- (4- J. h^i/^>4f>^;u 
-2-^fJK>X-f (2 17) o^«> 

6-*;b#Jri/-i- (2-^nD'C>«») -2-**7W*>x-f 5. y*J—)\, ( 
0.400g) ON, »-j/^?-^A7$ h* (15ml) SfcfcN, H" -*;u*s;-r * *V 

(0.431g) S-flCfcJoit. iS-eiWLfe. or^T, 4-p< 
>-fe->^;i/*>T^ K (0.498g) SV^Tift:->^D»>>7 J -b> (0.405g) ON, 
K-iS*3-)l*)lA7l K (5nl) jg**in;ts 100*CT?6TOH«fcbfc. Sjfofc 

«fc#fc*»«ttK:fc3«10%Jfi«*lin;E.fc. *DD*MttlH (20) t 

100/2-100/10) T»KU Mfct^fcyx^x-y^ 0?g 

£&*6*g.ilfc£-efco «SA£tt9J % ffe^-T S d i: tz: <k l - (2-*dd^>s; 
AO -6- (4-^ h*i''<>-V>7>frft=.j\,ii)Wi : E<( j],) -2-^;^>x-f 
Si>V-;b (2 17) £0.450g^£ o 
[fls^* (217) 0*ft] 

'H-NMR{DMS0-d6, ff) : 2.46(3H, s), 3.83(3H, s), 5,58(2H, s), 7.12(2H, d, 
J=9.0Hz), 7.21 (1H, t, J=7.3Hz), 7.33UH, t), 7.56(1H, d, J=7.0Hz), 7.63 
(1H, d, J=8.5Hz), 7.71(1H, dd, J=1.6 &V 8.5Hz), 7.91(2H, d, J=9.0Hz), 
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8.05(1H, d, J=1.3Hz) 0 
IR(Dr) : 1683cm- 1 0 
Mass (FAB) : o/e 470(M+l) o 
■P : 271. 0-274. 0'C 

<HMW1 5 6 ; 1- (2-^DD^>y;i/) -2-*?-)i-S- (a- h;t/x> 
^;i/*n;i/*;w^^;i/) ^>X-f5^;-A' (2 18) 

WW! 1 5 5 03&asfcffct%s 6-**#*5/-l- -2- 
^M>X^^-A (0.450g) , N, N' —h *J 4 X jr*J-)[, (0.4 
85g) x a-YJUX'>7>)\'*s>7l h* (0.512s) , i>71fej/^D'»Tt> (0 
•456g) *£l- (2-^dd^>s;;u) -2-p«^;i'-6- (a- h;bx>*;i/* 
=;i/*;i/^^-f^) 'OX^^ (2 1 8) (0.350g) £$fco 
[fls£» (218) 

, H-NME(DHS0-d6, <5 ) : 2.48(3H, s), 4.36(2H, s), 5.53(2H, s), 6.40(1H, d, 
J=6.8Hz), 7.15-7.28(6H, ■), 7.32(1H, t), 7.49UH, d, J=8.3Hz), 7.55(1H 
, d), 7.83-7.87(2H, ■)• 
IR(Dp) : 1593a- 1 • 
Hass(FAB) : n/e 454(M+l) e 
■P : 193-196"C(ifitt). 

<HSW!I1 5 7 ; 1- (2-^DD^>i;;U) -6- (2, 5- S^f-;^ 
)^=.)^)W^-fJV) -2-*3-}],'<>X<( )l (2 19) GD£-Jj)t> 

wwu 5 5<D%mizm\ {z-^uu^yv^) -2- 

*f7i/^>;r-r (0.500g) s N, N'-a^tfx;!,^ * (0.5 

39g) x 2, 5-^r->U>X;U*>7^ K (0.616g) N S^T1fej/^n^>f s «b> 
(0.506g) fre>l- (2-^nD'<>i/» -6- (2, 5-^^^-;b^>-l?>^;p^ 
;i/-2-/^;^>x-f * (219) (o.490g) £f§ f- 
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[<fc£& (219) 

' H-NMR(DMS0-d6 , 6) : 2.35(3H, s), 2.48(3H, s), 2.5K3H, s), 5.58(2H, s) 
, 6.45UH, d, J=7.5Hz), 7.20-7.27(2H, n), 7.31-7.39(2H, ■), 7.56(1H, d, 
J=8.0Hz), 7.64UH, d, J=8.5Hz), 7.75(1H, d, J=8.5Hz), 7.82(1H, s), 8.06( 
1H, s), 12.45UH, br s)„ 
IR(Or) : 1690m-'. 
Mass(FAB) : a/e 468(M+1). 
mp : 266.5-267.5'Cc 

<%Mm 15 8 ; 1— (2-^dd^>^) -2-^^;u-6- (4-- h 
•V>7>)l*-)\>t>)\'/^'( )l) XfJ-fr (2 2 0) 0^fifc> 

6-*/bst?**>-i- (2-^dd^>s?;i/) -2-^^;i/'<>X'f ^^V-;u ( 

0.400g) CDN, H-y^^^VAT"^ b* (15ml) gttCR, N'-*^#y-f ^ *V 

-;u (0.432g) £-&£2ra;t, MSti^SlS^bfco ^-3v>t» 4-^ho-o 
-e>^;b^>7^ K (0.538g) &V9?Wi'9v*;>f : ±y ( 0.405g) ©N, 
N-S'V^l^l'AT^ K (5ml) &tt*2tD;U 100-CT-84B3IS8r#Lfco 

-2-^f-;v-6- (4-- h d^>-b >^^*-.«/*;w^ i E'f ;w) ^>x-f^v 

(2 2 0) £0.300g^fc.. 
(2 2 0) ©4M$] 

'H-NME(DMS0-d6, (5) : 2.56(3H, s), 5.65(2H, s), 6.54(1H, d, J=7.6Hz), 7. 
23(1H, t, J=7.6Hz), 7.34(1H, t, J=7.6Hz), 7.56(1H, t, J=8.0Hz), 7.68(1H, 
d, J=8.5Hz), 7.83(1H, d, J=8.3Hz), 8.07(1H, s), 8.16(2H,d,J=8.7Hz), 8.3 
7(2H, d, J=8.7Hz). 
IB(KBr) : 1621cm-'. 
Mass(FAB) : i/e 485(H+l)o 
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np : 330-332*C o 

<&K0U 5 9 ; 1- {2-9uai>i/)l) -2-t?-)\,-S- [4- (HJ7;u 
*d^^) >^;i/*n;w*;w^-f ;w] ^X^r * (221) 

SOMU 5 8 ©£$acttl\ 6->b;Ptf*'>-l- (2-*DD^>i?;i,) -2- 
jrf^W^X'f S (0.450g) > N, W -tDlX-KVJ (0.4 

86g) x 4- ( h iJ7;Wo^f;v) ^>-tf>*;i/*>TS. K (0.676g) > i/TIf 
t->^De7>7 ; -fe> (0.457g) frt>\- (Z-tuvoVJl) 
[4- ( h y 7;i/2|-D>^;i/) ^>-e>7^*^;i>;k;w\* : E'f;i,] ^x-fs^v 

-;b ( 2 2 1 ) (0.390g) 
[-fc^tt (221) o«M4] 

'H-NME(DMS0-d6, ) : 2.52(3H, s), 5.62(2H, s), 6.47(1H, d, J=7.2Hz), 7. 
22( 1H, t, J=7.5Hz), 7.34(1H, t), 7.56(1H, d, H=8.0Hz), 7.66(1H, d, 8.5Hz 
), 7.78(1H, d), 7.97(2H, d, J=8.3Hz), 8.06(1H, s), 8.15(2H, d, J=8.3Hz) 

o 

IR(KBr) : 1620ca _, o 
Mass(FAB) : i/e 508(H+l) o 
■p : 288. 0-292. 0*C o 
<%K0U 6 0 ; 6- (2-^DD^>-lf>^;i/*v^;i/*;w^'f;p) -1- 
(2»^DD^>s?;i/) -Z-/^)^>X^( 5^;-;i/7^=->A4 (2 2 2 
) ®£"fi£> 

6-:*?;ni^>-l- (2-^od^>^) -2-;<*-;wox>f ( 
tUSOg) ON, H-^^f-;i/*;UA7 5 F (15il) Jg&CN, N' -jb/l^iM * ^\/ 
(0.485g) £-g£&0;?.s SaT?mH«»Ufc, o-5^T. hV7Ji*n* 
9>X)\s*>Tl H (0.575g) StJ c ^7'ifti>^D^>7 r -fe> (0.457g) ©N, N 
-i?/-5-fr*frJx7 5. Y (5al) igSSJn** 10{rCT?7Z«PlBHJtff Lfc. 
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>*;i/*.=:;i>*;w^-f;iO -i- (2-£d n^yitji) -Z-Af-)l-^>X^f I 
*r^J-)\,T> : Z=-t>ki& (2 2 2) £0.360gf3fc o 
(2 2 2) <2«u£] 

'H-NMR(DMS0-d6, 6) : 2.47(3H, s), 5.51(2H, s), 6.43(1H, d, J=7.5Hz), 7. 
12(4H, br s), 7.19(1H, t, J=7.6Hz), 7.28-7.38(4H, ■), 7.46(1H, d, J=8.3H 
2), 7.53(1H, d, J=7.9Hz), 7.78-7.82(2H, ■), 7.97(1H, m)„ 
IR(KBr) : 1590cb-' o 
Mass(FAB) : a/e 474(M+1-NH3). 
up : 264.0-267.0'C, 

<HS60U 6 1 ; S-ZUW^J (2, 4-^£ dco^) 

;u^>X-T S (2 2 3) 

6-#;i/#3ri/-l- (2, 4-i?t7DV<>i/)l<) -2-^^;i/^>X^ ^ 
(0.490g) £N, ti-i?**)l>*>\,l>7$ K (IS) 0*fli^?-l/> (8ml) $ 
*»Tf*fl5*** , ;;i' (0.437g) SiOtx *aT1.5B*iaMt#Lfc 0 28% 

t>^-tt!c (4»i) £inx.> ^i&riz^mn^tzc fi6»t*k*ftyf-i/> 

(2, 4-y^DD'<>^l/) -2-^^;i/^>x>f (2 2 3 
) (0o240g) Zfttco 

(2 2 3) cD«3tt] 

'IHmR(DMS0-d6, 5) : 2.48(3fi, s), 5.54(2H, s), 6.4K1H, d, J=8.4Hz), 7. 

21-8.02(3H, a), 7.3K1H, dd, J=2.2 &tf 8.4Hz), 7.60(1H, d, J=8.4Hz), 7. 
75(1H, b), 7.93UH, s). 
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IR(KBr) : 1666cb" 1 o 
ap : 112.0-114.0-Co 

<^H&0!I16 2 ; 6-^>-tf ^sZfrX-JltijVJ^j )l-2-^>i?)\,-l- (2 
, 4-i/*^DD^>i;;i/) /^X^^Z-il (2 2 4) (D-£$.> 

2-^>^;i/-6-*;i/^^v-l- (2, 4-i?^DD'<>yji,) ^>X-fS*V 
(0.3l5g) con, N-S/*^^;i/*;wA7 5 K (5ml) »at:N, N' - % )i 
f J4KW-K (0.248g) £-*fcin;U SSTllSHftfcbfc. ~D-3^Z, ^ 
>M>X)\,*l>7X K (0.240g) S^^'TiftS/^D^^^-b^ (0.233g) 05N, 
N-y^;^M7 5 Y (4ml) SfcfcflO;?., 100*C-e62B#H«#Lfc. 

i?^i I ?)7KlA I Ktl^^S^T"10%«K^P^.fco i'DDtvMaffi (2®) L 

gffSSLfco aSt^^^-A (4al) fcZOXKife!k#* »J «> (4ul) £ 

ADfciS-CLfcSU 10jygK-CpH5~6£f3gU;k o *rfflbfc*gS««9J, fgfi f 

SittJ: OS-'O-if >x;u^-;b*;w^^;i/-2 — <>^;i/-i- (2, 4 - 
*J9uui*sV)),) ^>X-< ZW-Jl (2 2 4) £0.310g*§fc o 
(2 2 4) OflWt] 

'H-NMKDMSO-dB, 6) : 4.32UH, s), 5.61(2H, s), 6.16(1H, d, J=8.4Hz), 7. 
09(1H, dd, J=8.4 StF 1.9Hz), 7.18-7.10(5H, a), 7.82-7.58(6H, ■), 7.97(2 
H, d, J=7.6Hz), 8. 10(1H, s), 12.43(1H, br s) c 
IR(Dp) : 1703cm-' e 
ap : 236.0-238.0'Co 

<30SW1 6 3 ;5-^>Hf>^*=^*;^^-f ;u-2-/^>2/;b-l- (2 
, 4-j;^DD^>^l/) (2 2 5) 

5 2©*»t«V\ 2-^>^;w-5-*;w^^i/-i- (2, 4-S>*d 
d^>v;u) ^>X-f (0.385g) > H, N' —j3)]/#—)\,i?<{ 5. & S J - 
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)l (0.304g) % ^>-£>Z)l,*>TZ K (0.294g) , o £>x-t:> 

(0.285g) i>t ) 5-^>-tf>^ju^-;i/*;i/M^-i';i/-2-^>s;;u-i- (2, 4- 
vi7DO^>v;u) /OX^f^^-ib (2 2 5 ) (0.270g) £®£io 
( 2 2 5) <D«5&] 

'H-NMR(DMS0-d6, <5 ) : 4.28(2H, s), 5.52(2H, s), 6.14(1H, d, J=8.4Hz), 7. 
21-7.06(6H, a), 7.42(1H, d, J=8.6Hz), 7.76-7.57(5H, a), 8.05-7.95(2H, n) 
, 8.24(1H, s), 12.43(1H, br s) 0 
IR(IBr) : 1691ca-'o 
up : 107.0- 110. 0°C o 
<HJte^J164 ; 6-^>-b*>^;i/^-;i/*;w^i';b-l- (tT7 ^-jU-4 

--f;M^;t/) -2-kKo^^>X'f^ , ;-;v (2 2 6) <dgj&> 

N-^>-b'>^;i/*^;u-4-7'5; y -3- (t7i-;i/-4-^JMf^?^ 
) ^>X?^ K (O.400g) CDffttm (5il) Crf7^h^i/^> (0.220g 

tfcfc, io»»»T?pB5-Bt=isfibfc. *fmLfces%*«>, n 

*iSC**y-;Ml0il) . lOft&St (0.50g) „ 35X£® (0.35g) fcjpjU 60°CT* 
l5B#F«gm#Lfc. 205^Sb!K^* U £ A*?gM^iaxT;v* 'JtetbfcSu 10591 

X>f $ ( 2 2 6) (0.219g) &%tzo 

tib&® (2 2 6) 

'!H0iR(DMSO~d6, 6) : 5.07(2H, s), 7.08(1H, d, J=8.2flz), 7.33-7. 39(3H, n 
), 7.44(2H, t, J=7.5Hz), 7.60-7.65(7H, n), 7.66-7.72(2H, m), 7.96-7.80(2 
H, ■), 11.46(1H, s), 12.34(1H, s). 
IE(IBr) : 1704, 1686ca-' e 
Mass(FD) : n/e 483(H). 
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■p : 268.7-273. 9*C„ 

<%faMl 6 5 ;6 — t>-£>X)l*-)\'tUl<>V£'( ;i/-l- (t7i-M 
-J)l>*3-Jl) -2-/M7h^>X-f (2 2 7) ©£fi£> 

N-^^fV^^-^A^^^M-T^; -3- (£7x-;i*-4--OW 
;< ^U/' * ) 'OXT'S H (0.800g) (IObI) »«t-5|ftat3R 

(2«1) Sin** 5irc-e70i$iw«#i,fc. *Dn*;u*fc;dc4Jn*T*raiLfce 

x-;i/-4 — f;M^;i/) -2-/;b*7'h' , <>X>r ^ ^V-;u (2 2 7) (0.71 
9g) £8fcc 

[<fc£& (2 2 7) ©tttt] 

'H-NMR(DHS0-d6, <5 ) : 5.55(2H, s), 7.28(1H, d, J=8.4Hz), 7.35(1H, t, J=6 
.3Hz), 7.39-7.47(4H, b), 7.61-7. 65(6H, ■), 7.69(1H, t, J=7.4Hz), 7.78(1H 
, dd, J=8.4 XV 1.4Hz), 7.87(1H, s), 7.81-7. 98<2H, n), 12.51UH, s), 13 
.29 (IB, s) 0 
IR(KBr) : rTOlcB-'o 
■p : 320.0-321.0*00 

--fWW -2-* h+y'OX^^;-)!' (2 2 8) <D^WL> 

N _^ > -^ >7;;L ,^- ; i / _ 4r _ T ? y _3- (t7x^;u-4--f;i/^5 L ;u7'^ / 
) ^>X7'* K (0.400g) <3#&&& (3b1) £7^-7* (0.250g) 

Sao*, 80*c-e2^«^tfe o afcafc^y-^sfliju #rtti/&gA« n 

ftfe. £SB:7Mrh> (1b1) (8b1) oa^*«E-c«», ttSlk ft 

;M5f-;i/) -2-^ h*S"OX-f * ^V-JI' (2 2 8) (0.280g) tntc a 
(2 2 8) C0^m 

'H-HMRtDMSO-dB, 6) : 4.17(3H, s), 5.33(2H, s), 7.30(2H, d, J=8.2Hz), 7. 
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35(1H, t, J=7.4Hz), 7.44(2H, t, J=7.5Hz), 7.50UH, d, J=8.4Hz), 7.60-7.6 
5(6H, i), 7.68-7.72(2H, ■), 7.98-8. 01(2H, a), 8.05(1H, d, J=1.5Hz), 8.18 
(1H, s), 12.50OH, s)o 
IR(KBr) : 1690c«-'„ 
■p : 136.0- 138. 5'Co 

<^S0U 6 7 ;6 — i.>-\£>^)V^=.^i9)W^^ (t7x-;i/-4 
-<<;M?-;i/) -2-*)l,X*i"<>X4 ( 2 2 9) 

N-^>-t? >Z)l*-)\,-4-TZ J -3- (K7xi;i,-4-'f;Mf-;U7$ j 
) ^>X7$ K (0.400g) ON, N-i/7f;^M7? K (3al) &&£MJx 
3-)lT$> (0.080g) ii^f^tJrt'JMD'JH (0.148g) £SD;U SST'2 

^>x>r ^^\;-^oai«»«j*»fc. dan (5ii) 

«S"J> -5diit:J:D6-^>H:>x;i'*-;u*;i//^'f;i/-i- 
;i/-4-f ;i>*?-;i/) -2-*;i/#*S/"i>X-r ( 2 2 9 ) (0.245g) 

[fc^tJ (2 2 9) <0«5tx] 

'H-NMa(DMS0-d6, tf) : 5.44(2fl, s),,J.23(lH, d, J=8.4Hz), 7.36(1H, t, J=7 
.6Hz), 7.4K2H, d, J=8.1Hz), 7.45(2H, t, J=7.5Hz), 7.58(2H, t, J=7.8Hz), 
7.60-7.7K7H, a), 7.94(2H, d, J=8.3Hz), 12.38(1H, s), 12.52(1H, s) 0 
IR(XBr) : 1670ca-' o 
ap : 247.5-250.0*Co 

-4)l*?-)\>) -Z-M-KTKJ^yXJ 5*V-;i/ (2 3 0) <D-&m> 
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N-^>-t? >^;u^-;i/*;i/M-^^;i/-4-T^ J -3- (t7 x-;u-4-'f ;w 

^>X7U" (0.300g) % ^HVWi/7*-h (0.200g) 
, (Sal) N S!5T-bh> (5b1) <0fi£te*gfi-C12RFl»«#bfc. 

£e>tc97X5ft& (lil) £lJD;L MT?436IHI*#bfc. KJft*C20XlfcKjic*jb 

;i/-4--f -2-*?-;u7* ^ -ox* ^ *v— ;u (2 3 0) (o.HOg 
) 

(2 3 0) ©*j£] 

•H-MflKDMSO-dS, (5) : 2.98(3H, d. J=4.4Hz), 5.34(2H, s), 7.22(2H, d, J=8 
.2Hz), 7.26UH, d, J=8.4Hz), 7.34(1H, t, J=7.3Hz), 7.44(2H, t, J=7.5Hz), 
7.57(2H, t, J=7.6Hz), 7.59-7.68(6H, ■), 7.76(1H, s), 7.95(2H, d, J=7.4H 
z), 12.28(1H, s) 0 
IR(XBr) : 1672ci|- 1 0 
Mass (FAB) : a/e 497(M+1). 
■p : 225.0 -228.0*Co 

<$ttiffll 6 9 ; 2-7 , $y-6-^>*>2;i>*=Jl/*;i^VE-f (t 
7 'OX-f iW—fr (2 3 1) <8-&fiE> 

$-'<>-V>X)l*-)\,l3)\sJ^<{ )l-4-7l J -3- (t7i-;v-4--f;b 
^W^) ^>X7^ K (l.500g) (10ml) % 7th> (10ml 

) . ^D^$/T> (0.395g) ZtiQTLs MTlOOfclHk 5ITC"M0fclfl|«#bfc. 
^DD*^Ai:*ftinitttiHbfc. *rtl«tt*ifc (613) , SJgu 

bf^x^;i/-4-'(';w^f-^) iy*J-fr (2 3 1 ) (0.135g) 
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o 

(231) ©fttt] 

'H-NMR(DHS0-d6, (5) : 5.32(2H, s), 6.77(2H, s), 7.0SC1H, d, J=8.8Hz), 7. 
21 (2H, d, J=8.3Hz), 7.31-7.38(4H, a), 7.43(2H, t, J=7.5Hz), 7.58-7.65(6H 
, b), 7.79-7.82(2H, ■). 
IR(KBr) : 1684CB" 4 ,, 
Mass (FAB) : a/e 483(M+l)o 
op : 352. 5-355. 0'C 

<$zfam 17 0; 6-^>-tf>^-;i'*ji'A' : E'f;i-i-(t7xzji-4 

-f^fA) -2-B-7cli;K>X'f ^yV-^'J'JAI (2 3 2) 

N-^>-fe*>vUl/*x;u-4-7'* ^ -3- (K7i-;i/-4-^Mr;i/7 5; 
) ^>X7^ F (0.300g) ©N, N-^^;^A7^ K (2nl) JgifcCHJx 

7-ji>7~> (o.060g) fcatfty^-u;!/ (o.o84g) *fti*.» sa-ei.5«rM«#L 

^>s>X7< P (O.250g) IhC, (5al) i:35SJgg? (0. 

50g) 60"CT3*iWM*ufc. '2oxftBWc**y «7-A*Jn*TSJ6*fl»± 

-'O-B^^^x;!/*^*^ A-l^ (K7ir;i-4-^>^) -2-n 
-7B K;K>X-f ^ U 7A« (2 3 2) (0.157s) *f»fc. 
(2 3 2) ®*H£] 

'H-NHMDMSO-dS, <5 ) : 0.95(3H, t, J=7.4Hz), 1.77(2H, q, J=7.5Bz), 2.82( 
2H, t, J=7.5Hz), 5.55(2H, s), 7.1K2H, d, J=8.2Hz), 7.32-7.38(4H, a), 7. 
43(2H, t, J=7-5Hz), 7.47(1H, d, J=8.4Hz), 7.58-7.64{4H, m), 7.79-7.83(3H 
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, b), 7.96(1H, s) 0 
IR(Nujol) : 1592cm-' „ 
Mass(FAB) : a/e 548(M+1)„ 
up : 279. 0-282. O'C 

<IS1S0U 7 1 ;6 — c>-b - >^jv^^;i/*;w^^;i/-i- (t7x_ji-4 
->f;M^;i) -2-n-^7"^;i/^>X'f KW-JV (2 3 3) 

^ - ;U-4- ;M ^ y ) ^>X7U' (0.400g) , hV^3-)\,7l> (0 
.080g) . J J )v (0.170g) t!p£6 — '*.>V>X)i*-ji,t>)\,;^>( j\, 

-1- (t7 x-;u-4--f;i/^^;i/) -2-n — -7fM>X^^;-^ (2 
3 3) (0.232g) *&tzo 
Cfls^tt (2 3 3) ©«M4] 

'H-NMR(DMSO-d6, <5) : 0.79(3H, t, J=7.3Hz), 1. 12-1 . 24<6H, ■), 1.24-1.3K 
2H, ■), 1.66-1. 73(2H t m), 2.84(2H, t, J=7.6Hz), 5.58(2H, s), 7.14(2H, d, 
J=8.1Hz), 7.34(2H, t, J=7.6Hz), 7.43(2H, t, J=7.4Hz), 7.52-7.66(7H, m), 
7.75UH, d, J=8.8Hz), 7.95(2H, d, J=7.6Hz), 8.15UH, s), 12.45UH, s) 0 
IR(KBr) : 1688cb-'o 
up : 112.0- 117.5"C e 

<HKfi0>ll 7 2 ;S-^>-\z>7.)^-)V*)]/}^^ (K7i^i/-4 
-2->rvn*?)l'<>%>( (2 3 4) (D^WL> 

^-;i/-4-'i';i//7-;i/T^y) ^>X7U' (0.300g) , h'Jxf;i/7*> (0 
.060g) „ JHb^DD7tf> (0.102g) fr£6-^>-h?>*;i/*^:fc;w^^ 

(2 3 4) (0.193g) £*§fco 
(2 34) ©fett] 
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'H-NMR(DMS0-d6, 6) : 5.10(2H, s), 5.7K2H, s). 7.23(2H, d, J=8.3Hz), 7. 
35(1H, t, J=7.3Hz), 7.44(2H, t, J=7.5Hz), 7.60-7.66(6H, b), 7.69(1H, t, 
J=7.5Hz), 7.75-7.8K2H, n), 7.98-8. 0K2H, ■), 8.16UH, s), 12.52(1H, s) 

o 

IR(KBr) : 1700cb-' o 
bp : 220.5 -223.5*0, 

<Hffl50iJ17 3 ; 6 >^;i/*-;i/*;w^'f;i/-l- (t7x-;u-4 
--f h#5'**\M^>X-f **V— ;i/ (2 3 5) <Dp&> 

7 0CD7ai££fi£W N — t>-K>*JU*=;i/-4-7S;/-3- (K7 
iz;i/-4--f;MWU) ^>Z7i H (0.400g) % MJxf;i/7^> (0 
. 115c) \ y*i/7**)V (0,131g) i?h^-^y^y^)\y^-)^tt)^n=c 

(2 3 5) (0.183g) Zmtzo 
(2 3 5) 

•H-NMMDMSO-de, 5) : 3.31(3H, s), 4.72(2H, s), 5.63(2H, s), 7.23(2H, d, 
J=8.3Hz), 7.35(1H, t, J=7.4Hz), 7.44(2H, t, J=7.5Hz), 7.60-7.65(6H, a), 
7.70(1H, t, J=7.5Hz), 7.72-7.79{2H, ■), 7.98-8.0K2R, n), 8.18(1H, s), 

12.50(1H, s) 0 

IR(KBr) : 1690cb-'. 

bp : 195. 0-198. 0*C« 
<mH&mi7 4 ; >^;i/*-;u*;w^^*^-l- (t7=z;M 

— f^/^) -2-i-7BKM>X-f U^Alg (2 3 6) 

mrim 7 oo;?i££ftv\ N-^>-fe">^^*-^-4-T^y-3- (e? 

x-;M--f;^w^) ^>X7; K (o.400g) , huxf^^ (o 

.080g) % Jtfc-f V^f-'J^ (0.112g) *B**CS*bfc. 
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--fWW) -Z-i-7DW>X'f ;u*U«>AJi (2 3 6) (0. 

167g) T'feofco 

(2 3 6) CDtttt] 

'H-NMR(DMS0-d6, 5) : 1.26(6H, d, J=6.8Hz), 3.25-3.40(lH, a), 5.58(2H, s 
), 7.09(2H, d, J=8.3Hz), 7. 32-7. 37(4H, b), 7.43(2H, t, J=7.5Hz), 7.48(1H 
, d, J=S.4Hz), 7.58-7.64(4H, m), 7.79-7.83(3H, a), 7.95(1H, s). 
IR(Nujol) : 1592ci-'. 
Mass (FAB) : a/e 548(M+1) 0 
ap : 310. 1-312. 7X, 

<HJ60317 5 iB-'O-E^Xfrft-frtDm^J (K7 = =.;b-4 

-Jftty-fr) -2- X<( $y*J—JU (2 3 7) GD-£e£> 

6-^>-tr>^;u^-;u*;i/;\-^^;b-l- (t7xz;M — f;M *■;!>) -2 
-y;i/*r-h^>X-f 5. W-)U (0.310s) (5al) jg&C20*7k$ 

fll*'J«>A*»«[ (0.323g) , tK (2al) „ «5V^T3 tit* (0.123g) £2RJ 
Sfi-e2«FlH«#bfc- 10»BttTfpH5-6K:««L, *rffiLfc*£g£3SSU, & 

-i-**n,**iyX4%W-)v (2 3 7) (0.281g) 

o 

V 

(2 3 7) 

'H-NMR{DMS0-d6, 6) : 2.75(3H, s), 5.48(2H, s), 7.25(2H, d, J=8.3Hz), 7. 
35(1H, t, J=7.4Hz), 7.44(2H, t, J=7.5Hz), 7.60-7.66(7H, a), 7.68-7.75(2H 
, ■), 7.82-7.99(2H, a), 8.19(1H, d, J=1.6Hz), 12.43(1H, s)„ 
IR(XBr) : 1685cb-'c 
bp : 218.8-220. 4'Cc 
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-2-^)^^^>X-( IVJ-ji (2 3 8) 

x_^-4-'f;M^) -Z-^^rh^^^^-il/ (0.240g) ta^ 
ftx^;u (0.117g) ^tjB-^O-lf^^;!/*-^*^/^^^-!- (t7x-;u 
-4--f;M?-Jl/) -Z-x.^Jl'i-X'OXJ IfJ-Jl (2 3 8) (0.225g) £ 

[<t£® (2 3 8) 

, H-NMR(DMS0-d6, (5) : 1.39(3H, t, J=7.3Hz), 3.37(2H, q, J=7.3Hz), 5.47(2 
H, s), 7.24(2H, d, J=8.1Hz), 7.35(1H, t, J=7.1Hz), 7.44(2H, t, J=7.6Hz), 
7.57-7.68(8H, m), 7.75(1H, d, J=8.4Hz), 7.98(2H, d, J=7.5Hz), 8.15(1H, 
s), 12.43(1H, s). 
IR(KBr) : 1686cm-' e 
dp : 125. 5-129. 5"C, 

<^U£m7 7 ; 6-'<>-«>^*^*^^-f (t7xrji,-4 
--OMf'Jl') -2-n-7DW *^>X-f 5 y/-;!' (2 3 9 ) <D&m> 

mMMl 7 5©73&fcftl\ 6— O-tfi'^^*^*^^^;!/-!- (tT7 

i-;i/-4->f ;i/^^;i/) -2-^;u*7"h^>x>f ^ (o.220g) h37 
{bn~zru\z)i (O.H7g) ^f,6-^.>-tf>7N;u^-;i/*;w^^ (tT7 
x-;i/-4--f ;u^^-;b) -2-n-ro,t:jl/-5 L 3r^>X'f $*V-;i> ( 2 3 9) 
(0.156g) £f#fc 0 

(2 3 9) ©M£] 

'H-NWKDMSO-dS, 6) : 0.97(3H, t, J=7.4Hz), 1.76(2H, q, J=7.2Hz), 3.29-3 
.36(2H, m), 5.48(2H, s), 7.24(2H, d, J=8.3Hz), 7.35(1H, t, J=7.3Hz), 7.4 
4{2H, t, J=7.4Hz), 7.58-7.7K8H, m), 7.74(1H, dd, J=8.5 &tf 1.7Hz), 7.9 
9(2H, d, J=7.7Hz), 8.17(1H, s), 12.43UH, s)„ 
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IR(KBr) : 1690cn-' e 
Bp : 106. 0-111. 5'Co 

<Hite0Hl7 8 ; >^-;u*-;1'*;pm^^;i/-i- (t:7 x -;i-4 

--OM^;i>) -2-n-' \*S/;u?-tf^>X<f ^*V-;u (240) 
flitetfy l 7 5 <a;£&kfti,\ 6-^>4f>x;u*-;i'*;w^^;i,-i- (£7 

xr:;i/-4-'f;i/^f-;U) ^-^l/^r h^>X^ = *T (0.250g) i;3<7 
{bn-^s^rJ/;y (0.l66g) d»e>6-^>-tf >^;b*^;i/*;u;^>r;i/-i- (t7 
x-;i/-4--i';u/^jl/) -2-n — s^S/ji/f-^-^Xi* 5 ^y-jv (2 4 0) 

(0.212g) Z'fttzo 

iit^m (24 0) CD^te] 

l H-NMR(DMS0-d6, 6) : 0.82(3H, t, J=7.9Hz), 1. 19-1 . 33(4H, b), 1.33-1.44( 

2H, a), 1.68-1. 75(2H, b), 3.30-3.43(2H, b), 5.48(2H, s), 7.23(2H, d, J=8 

.2Hz), 7.35(1H, t, J=7.1Hz), 7.44(2H, t, J=7.6Hz), 7.60-7.75(9H, b), 8.0 

0(2H, d, J=7.7H2), 8.19(1H, s), 12.44UH, s)o 

IR(KBr) : 1688ca". 

bp : 139. 5-141. 0'C(#8?)o 

— r;M^;i/) ^>x^$*V-;t> (2 4 1) 
N-^>-t? >*;i^=;i/-4-7 5 j -3- (e7z^-4-^jMfiV7$; 

) ^>X7^ K (0.400g) JiBK (2b1) ©a^*9rcT3ISIIBat#bfc. £Jfc 

^>-if>7N;i/^-;i'*;wn ; E-r;i/-i- (e7i-;i'-4-'f;Mf;i/) ^>x-f 
^^-;u (2 4 1 ) (0.243g) fc&fco 
(241) 

'H-NMR(DMS0-d6, <5 ) : 5.60(2H, s), 7.35(1H, t, J=7.2Hz), 7.39(2H, d, J=8 
.2Hz), 7.44(2H, t, J=7.6Hz), 7.61-7.77(9H, b), 8.00(2H, d, J=7.7Hz), 8.2 
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6(1H, s), 8.66C1H, s), 12.5(1H, s), 
IR(KBr) : 1683CB - '. 
op : 141.5- 143. 6*0. 

<^fi^ll8 0 ; 1- U-iyVfrttl/^Vfr) -Z-*3-)l-S- [ (2 
-e'JS^M^) 3b;w^4;u] ir/X-f 5*V-;i/ (2 4 2) cd£e£> 

N- (2-£'JSJ;M^;iO -4-7 7 -fe^;b7 7 ^ y -3- (4-^>y;i/**J/^ 
>v;i>7" = a>X7$ K (0.434g) Cfftg (4al) (8nl) £Jjo 

;i/*ira;tTieS'fb£*fc. M^ttSU. WS^ttiO, 1- (4 — 
**5"<>2;;iO -2-^f-;i/-6- [ A;!//^^^] ^ 

^ *TV-)\, (24 2) £0.375g*§fc o 
.[<b^« (2 4 2) 

l H-NME(CDCl 3 , d) : 2.59(3H, s), 4.78(2H, d, J=4.8Hz), 5.0K2H, s), 5.31 
(2H, s), 6.89(2H, d, J=8.7Hz), 6.99(2H, d, J=8.6Hz), 7.21(1H, dd, J=5.1 
-&XJ- 7.4Hz), 7.29-7.42(6H, m), 7.62(1H, br t), 7.65-7.75{3H, ■), 7.98(1H 
, s), 8.57(1H, d, J =4.1Hz) 0 
IR(IBr) : 1640ca-' o 
Bp : 169.0-170.0*00 

<m&mi 8 1 ; 2-^^-1- (3, 4-**ls>i?**i/'<>i/)\,) -6- 

[ (2-K»j5?;M*-;iO -h^n^ty lfJ-)i> (2 4 3) <D<tm 

> 

N- {l-WV)\>*3-)l) -4-7-fef-;i/T?y-3- (3, 4-**-l/>5>** 
5"*>SW$,0 ^>X7 3. K (0.490f) IlffS (2al) i:;**./-^ (5al) 
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3, 4-^f-U>^^^ri>^>i;;U) -6- [ (2- t'J^M ?•;!,) *;w^-OI> 

1 'OX-f^VHb ( 2 4 3) £0.270gftfc o 

c<b£«i (243) omm 

'H-NME(CDCl3, 6) : 2.59(3H, s), 4.78(2H, d, J=4.8Hz), 5.28(2H, s), 5.93 
(2H, s), 6.5K1H, d, J=1.6Hz), 6.55(1H, dd, J=1.4 Stf 7.9Hz), 6.72(2H, 
d, J=8.0Hz), 7.22(1H, dd, J=6.7 RV 5.0Hz), 7.34(1H, d, J=7.7Hz), 7.62( 
1H, br t), 7.67-7.75(3H, n), 7.96(1H, d, J=l.lHz), 8.58(1H, d, J=4.9Hz) 

o 

IR(KBr) : 1637cb-'o 
■P : 190.5-192.0*Co 

- [4- (i, 2, 3-7 L T^T^-;i/-4--f;b) ^>x-f ztry—)\, 

(244) <7>&fi£> 

mMffl 1 8 o o^stz^A. N— (2- tr v s;;^ ^;i/) -4-:p-tr^;i/T* > 

-3- [4- (1, 2, 3-^T^T^-;i'-4-W;U) ^>X^$ 
h* (0.50g) 6»e>2-^^;i/-6- [ (Z-t';^/^^) *;w^-f;i/] -1- 
[4- (1, 2, 3-5 i 7'^y 7 ^-;i'-4-'f ;u) ^>s?a] ^>x-f ;i/ ( 

2 4 4) (0.33g) tfttzo 
Dfli£fc (2 4 4) ©4M4] 

'B-HMMCDCls, <5) : 2.58(3H, s), 4,58(2H, d, J=5.9Hz), 5.62(2H, s), 7.24 
(1H, dd, J=7.3 SIT 5.0Hz), 7.28-7.33(3H, m), 7.64(1H, d, J=8.4Hz), 7.73 
(1H, dt, J=7.7 &IF 1.6Hz), 7.8K1H, dd, J=8.4 SV 1.3Hz), 8.10(1H, d, 
J=8.2Hz), 8.13(1H, s), 8.49(1H, d, J=4.2Hz), 9.04(1H, t, J=5.9Hz), 9.58( 
1H, s). 

IR(Or) : 1642ca-'o 
>p : 216.0-217.0'Co 
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<Hifi^Jl 8 3 ; 6-^>-t?>x;i/^^;i/*;i/^ ; e^;i/-i- (2, 4-y7;w 
a^Oi^Jl) -Z-**)),iyX4 Zi^J-)l ( 2 4 5) ®^fifc> 

N-^>-fe'>^;i/*-;i/-4-7-fe^;w7^ >-3- (2, 4-^7;u^-o^>^ 
^>X7^ K (0.370g) &10BI& (3.3g) % *Z (6nl) , * 

(4b1) ©ig£&&£fc»U £e>fc35X£B? (0.5g) £2lD;tT60-CT3!$!ISi«# 

^;i/*-;u*;w^^;i/-l- (2, 4-^7;i/^D^>i/;u) -2-^f-;i/^.>X 
-f 5 W—fr ( 2 4 5) $0. 182g^fco 
(2 4 5) (D®m 

'H-NME(DMS0-d6, S) : 2.53(3H, s), 5.56(2H, s), 6.95-7.01(lH, b), 7.04(1 
H, dt, J=8.7 RU 1.4Hz), 7.32(1H, dt 3 J=10.7 RTf 2.1Hz), 7.59-7.66(3H, 
m), 7.68-7.74(2H, m), 8.00(2H, d, J=8.1Hz), 8.13(1H, s), 12.43(1H, s) e 
IR(KBr) : 1686cm- 1 0 
mp : 234.5-235.5*C(#«¥£f¥-5)« 

<Hiifi^J18 4 ; 6-^>-b*>7>;v^n;u*ju;^-r;i/-l- (t7xr;i/-4 
-J -2-7i-M>X^ 5 fJ-)l (2 4 6) <D-&&> 

) ^>X7^ K (0.500g) ©N, N-^jWI/tf/l'ATS K (5b1). igfc£ HJ x 

f-;i/T^> (o.H5g) fc£fc^W>r;/(o.200g) ^Jn^fco ^£T?i5^Hm# 

y -3- (t7x^l/-4-^;Wf^7U) -i>X7'« K^HK^ (0. 

393g) zntzo znz^mmi s 3<07ji£££o-c> 6-^>-i?>x;u^;i/* 

;i,^^-l- (K7iz^-4-^;Mf;i/) -2-7ir;K>X^^; 
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-)l> (2 4 6) (0.270g) tg&Lfco 
l<t£® (2 4 6) 

'H-NMR(DMS0-d6, (5) : 5.70(2H, s), 7.07(2H, d, J=8.2Hz), 7.32-7.37(lH, n 
), 7.43(2H, t, J=5.7Hz), 7.53-7.58(2H, m), 7.58-7.65(7H, n), 7.68-7.72(1 
H, b), 7.77(2H, dd, J=7.5 &tf 1.5Hz), 7.81-7.83(2H, n), 7.98-8.02(2H, a 
), 8.22(1H, s), 12.47(1H, s) 0 
IR(KBr) : 1690cm-' o 
bp : 138.5— 139.5-Co 

<HJI6^18 5 ; 6-^>-tf >^^*=;v*;^^^;i^-2-^?-;i/-l- (2- 
-hD^>y» ^>XW$^y-^ (2 4 7) <D£fiE> 

Hffim 8 3©;£*£tcei£t\ N-^>-tf>x;u^-;i/-4-7'-ir^;u7'^y'-3 
- (2-rhD^>y^7^) ^>X^^ h* (0.79g) A»£>6-^>-fcf>;*;i/* 
—frijftJ^Jfr-Z-frfr-l- (2-- h D^>S^) ^>X>f 5 $*V— ^ 

(2 4 7) (0.237g) $19 tzo 

Ifc-g&D (2 4 7) ©fete] 

'H-NMR(DMS0-d6, 6) : 2.48(3H, s), 5.0K2H, s), 5.93(2H, s), 6.28-6.30(1 

H, »), 7.55-7.62(4H, b), 7.64-7. 74(3H, b), 7.97(2H, d, J=8.0Hz), 8.10(1H 

, s), 8.22-8,28(18, b), 12.39(1H, s). 

IE(EBr) : 1686CB- 1 , 

bp : 269. 5-272. 5(£«¥*{*-3 ). /> 

*J)\r*<>X<{ K W—JU (2 4 8) 

nmmi 8 3<ni5&izm\ N-^>-y>x;^-;u-4-7-ir^ju7^y-3 

~*<>?Jl/7 5. JiyXTl. K (0.38g) *66-^>-l?>^;i/^^;i'*;i//^>f 
;b-2-^^;i/-i-^>v;u^>x>f ~ *v-;u (2 4 8) (o.222g) £fSfc„ 
(2 4 8) ©4W43 
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•H-NHRCDHSO-de, 6) : 2.54(3H, s), 5.55(2H, s), 7.12(2H, d, J=7.9Hz), 7. 

28(1H, t, J=7.3Hz), 7.34(2H, t, J=7.0Hz), 7.61-7.66(3H, a), 7.69-7.76(2H 

, m}, 8.00(2H, d, J=7.9Hz), 8.18(1H, s), 12.43(1H, s). 

IR(KBr) : 1695cm-' 0 

bp : 260.0-262. 0'C(#8¥£{¥-5)o 

<*JM>I18 7* 1 8 8 ; G-^>-V>Z)l*-)\>ti)l>K*:<< )U-2- *?-)\,- 
1- (4-r: bn^>i^)l) ^>X<{ I ? s J-)ls (2 4 9) STtt-'O-tf >x;t> 
)\,-2-J.?)\,-\- (4-- h D"OS>/lO ^>X^ = VJ- 
;w* 'J^AJfi (2 5 0) 

mMMl 8 3<Dfimzfc\,K N-^>-b">^JV*-;u-4-7'-b^-;i/7 7 ^y-3 
- (4-— h D-*.>iS)lT U) "OX7 1 K (0.505g) ;b»66-"0-t?>x;u* 
ft/t^J J-f-fr-l- (4-- hD'^^l') "OX* S*V— * 

(2 4 9) (0.255&) ^lilbT^fc:. i8?fc£i8lg 1"2 Z. hfc J: t)6— < 

>4f >x;b^-;i/*;u>'^*;i/-2-/f-;i/-i- (4-^hn^>i/;i/) ^>x* 

^£>V-/l/£U £AJS (2 5 0) (0.l36g) SlgSfcLT^fc. 
[flS^« (2 4 9) «D«rt£] 

'H-NMR(DMS0-d6, 6) : 2.50(3H, s), 5.70(2H, s), 7.30(2H, d, J=8.7Hz), 7. 
52(2H, t, J=7.6Hz), 7.57(2H, d, J=8.3Hz), 7.76(1H, dd, J=8.4 &tf 1.4Hz) 
, 7.92(2H, d, J=7.3Hz), 8.05(1H, s), 8.20(2H, d, J=8.7Hz), 12.43UH, s) 

a 

IE(Br) : l686ca-'o 
■P : 164.5-l67.0"Co 
[fc£*J (2 5 0) CDfttt ] 

'H-NMR(DMS0-d6, 6) : 2.51(3H, s), 5.68(2H, s), 7.28(2H, d, J =8,5Hz), 7 
.32-7.4K3H, a), 7.46{1H, d, J=8.4Hz), 7.78-7.86(3H, a), 7.91(1H, s), 8. 
20(2H,. d, J=8.5Hz)o 
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IR(IBr) : 1594c« -1 . 

bp : 326.0-328.0*C(#j$?£#-5)« 

*>>s<>iS)i) -z-m-jvozj (2 5 1) o^ek> 

Aig (0.500g) , Hfc 4-"<>5?/M-**>SW (0.470g) , 2(WftK*3R* 'J 
(0.925g) £tfN, »-s;^f;^i»7 5 K (3al) 90"C 

£& : BKx^/^^;^=9/l ) TfttRr 5 Z. £ t «t 0 > li-^>-S>X 
;i/*-;i,-4-7'H2f-;U7'^ y-3- (4-'<>^t^>^l'75;) 'OX 

, 6 — i>-fe'>x;^-;u*;w5 ; EW , ;i/-i- (4-^>y;v***>^>^) -2 

-^fM>X-f^ v ;-^ (2 5 1) £0.160gf§fcc 
[ft^tt (2 5 1) Ofctt] 

'H-NMR(DMS0-d6, 6) : 2.54(3H, s), 5.05(2H, s), 5.44(2H, s), 7.09(2H, d, 
J=8.7Hz), 7.32(2H, d, J=7.0Hz), 7.29-7.44(5H, m), 7.58-7.67(3H, a), 7.6 
8-7.75(2H, b), 7.79-8.02(2H, a), 8.18(1H, s), 12.46UH. s). 
IR(IBr) : 1685cb-'c 
ap : 111.0-114.0*0. 
<H3S0|J1 9 0 ;2-*f\>l/-$- [ (2- K V v^M f-^) *;w^c>ffl/] ^ 

V 

>X-f $ (2 5 2) 

S»K4b (LOOg) fcH*tt (8nl) (12ml) oa^KjfcSX^^y^A/ 

(0.10g) fcJtaiU ***HftT, 80*CTTOIH*ftLfc. BftSttSTjU tt 
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ZW-fr (2 5 2) (0.57g) Zfttzo 
lit^m (2 5 2) ©fctt] 

'H-NMtfCDCli, 6) : 2.52(3H, s), 4.59{2H, d, J=5.9Hz), 7.26(1H, dd, J=7. 
1 JSitf 5.1Hz), 7.33(1H, d, J=7.8Hz), 7.50(1H, d, J=8.4Hz), 7.72-7.78(2H, 
a), 8.08(1H, s), 8.5K1H, d, J=4.8Hz), 9.04(1H, t, J=5.8Hz), 12.44UH, 

S)o 

IR(KBr) : Mica" 1 , 
■p : 212. 0-215. 0'C 

<ms«i 9i. 19 2; i-^>-e>^;w*-;i'-2-^5 L ;v-6- [ (2-t 
y *;w^^r;i/] ^>x>r (2 5 3) Rm-^>v>7> 

(2 54) 0£s£> 

l.OOg) \zV9uu*9> (10ml) i:M)x^;u7^> (0.760g) £2jdx^ 
8fc*>-tf>yUI/*=;i/ (0.994g) SfcTLfco 3B3B«#LfcSk SJfoftfczKT- 

i/'J*W5A^DT^77^- (SKIS : i«xf;i;//*;-^9/l 

) -emsSTSi:. i-^>*>^^*=;u-2-^f--n/-6- C (2-b:>;^^^ 

: £Kx^;t,/**y-;u=100/3) TJtStSd JifcJ: »k $#©1— 
;uv*;z;u-2-*7-;i/-6- [ (2-KU^^^^) *JW^<f;i>] 

(2 5 3) £0.550g. ^©l-^>^>^^*-^-2-^^^-5- C 
(2-Ky^fA) *;W^-f JH ^>X-f ^^V-;u (2 5 4) £0.540g 
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(2 5 3) oftitt] 

'H-NMMCDCIj, <5) : 2.84(3H, s), 4.8K2H, d, J=4.8Hz), 7.24(1H, dd, J=5. 
1 JSlU 7.3Hz), 7.37(1H, d, J=7.7Hz), 7.53(2H, dd, J=7.9 RV 7.5Hz), 7.6 
3-7.74(2H, a), 7.85(1H, dd, J=8.4 £tf 1.2Hz), 7.97{2H, dd, J=9.6 l 
.1Hz), 8.58-8.6K2H, a) a 
IR(KBr) : 1636ca- > e 
op : 163. 4-164. 3'Co 

(2 5 4) ©«WS] 

'H-NMR(CDCL, d):2.83(3H, s), 4.78(2H, d, J=4.7Hz), 7.23(1H, dd, J=4.9 
&tf 8.6Hz), 7.34(1H, d, J=7.9Hz), 7.53(2H, dd, J=7.5 &U 8.4Hz), 7.64- 
7.75(3H, a), 7.91-7.96(3H, n),8.10(lH, d, J=9.1Hz), 8.14(1H, d, J=1.3Hz) 
, 8.56UH, dd, J=4.9 &V 1.0Hz). 
IR(IBr) : 1657cb-'o 
ap : 88.3 — 91.3°Co 

<$mm 1 9 3 N 19 4; 2-^;u-l- (4-- h V^> f J)V) -6- [ (2 

-t'jy;M?;i/) *;w^x-<;i/] "ox^r a*^/— ;i> ( 2 5 5) &t52-*^ 
;i<-i- u-^hD'OsW -5- [ (2-eys?;Mf-;iO *^^-f^] ^ 
>x-f s ( 2 5 6 ) 

2-^^-5- [ (2-^';^;Mf)i/) *;w^-f^] s^v-^ 

(3.56g) tN, N-£^^;w*;UA^ K (10al) s ^4--hD^>i;;b (3. 
24g) STOKTk^h U^A (2.52g) £i)D*x 80"CT2l*BMIDttLfc. fiJ6« 

7A^DTh^77-f- (&tttt : fi^Sfx^;P//^y-;U=4/l) TlSKbT 

2-^f-;b-l- (4-- hD^>i;;u) -6- [ (2-tfi) s;;M-5-;i/) 

<f;i>] ^^^V-^MZ-^f^-l- (4-=hD^>s?;i/) -5- [ ( 
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Ai:vx^;^x-^;KDii^^i»e,M^r5>c:i:C c tO^ 2-;*3^i,-i- ( 
4-zfn^>i;ji/) -6- [ ^-tru^M-? 1 ;!/) ajw^e-ni/] ^>x-f ^ 

*V-;i< (2 5 5) £1.37g, 2-/^;w-l- (i--ha^>VJl) -5- [ (2 
-^'J^;u^f-;i/) £;wve-i*;i/] ^>X^ ^ ^V-^ (2 5 6 ) £i.i9gf§fe 

o 

(2 5 5) 

'H-NMR(CDCL, d) : 2.59(3H, s), 4.77<2H, d, J=4.8Hz), 5.48(2H, s), 7.09 
(2H, d, J=8.7Hz), 7.22(1H, dd, J=7.2 &tf 4.9Hz), 7.33(1H, d, J=7.8Hz), 
7.66-7.70(2H, m), 7.73(1H, dd, J=8.4 £lf 1.5Hz), 7.78(1H, d, J=8.4Hz), 
7.9K1H, d, J=1.2Hz), 8.15-8.19(2H, m), 8.56(1H, d, J=4.6Hz). 
IR(Or) : 1652ca- , e 
ap : 116. 1-119. l'Ce 
[<b^«B (2 5 6) ©«ltt] 

•H-WDKCDCh, 6) : 2.59(3H, s), 4.79(2H, d, J=4.8Hz), 5.46(2H, s), 7.17 
-7.24(4H, m), 7.35(1H, d, J=7.8Hz), 7.69(2H, dt, J=7.6 £V 1.7Hz), 7.83 
<1H, d, J=8.4Hz), 8.19(2H, d, J=8.6Hz), 8.26(1H, d, J=1.3Hz), 8.57(1H, d 
, J=4.8Hz)„ 
IR(XBr) : 1634cn-'„ 
ap : 203. 7-206. 3'Co 

<mmmi 95, 1 9 6 ;2-*^;i/-i- (2-7x^x^,110 -6- [ (2 

-£U^;Mt-;iO jb;w^ 'OX-f^^ (2 5 7) Jkm-t* 
(2-7i^nfM -5- C (2- k 'J sw* f\no *;w^>f;i/] ^ 
>X^<^;-;i/ (2 5 8) O^EH> 
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H«§0!il9 3, 1 9 4©£fcfc:lSElr\ 2-/3^-5- [ (2-K'J 
) ;fr;w^-f;i/] ^>X^y^ (2.00g) k3-)ft7i^w (15. 0g) *» 
&2-/?-;v-i- (2-7zz^xf^) -6- [ 

-OX-f S ( 2 5 7) (0.30g) tl-*3-)\<-\- (2-7i- 

;i/x^;i/) -5- [ (2-e'jy;M7-;v) ^>x>r s*V-.n> ( 

2 5 8) (0.23g) 
[ft^l (2 5 7) ©ttfc] 

•H-BDKCDCla, 5) : 2.17(3H, s), 3.10(2H, t, J=6.8Hz), 4.35(2H, t, J=6.8 
Hz), 4.82(2H, d, J=4.8Hz), 6. 92-6. 97(2H, ■), 7.21-7.28(4H, ■), 7.38(1H, 
d, J=7.8Hz), 7.78(1H, br t), 7.68-7.73(3H, ■), 7.98(1H, d, J=0.9Hz), 8.6 
0(1H, dd, J=1.0 SIF 4.9Hz)„ 
IR(neat) : 1633ca"' 0 

Ub&® (2 5 8) ntom 

'H-NMElCDClo, <5) : 2.19{3H, s), 3.08(2H, t, J=6.8Hz), 4.35(2H, t, J=6.8 
Hz), 4.8K2H, d, J=4.8Hz), 6.91-6. 96(2H, ■), 7.19-7.26<4H, a), 7.31(JH, 
d, J=8.4Hz), 7.36(lfl, d, J=7.8Hz), 7.64-7. 73(2H, ■), 7.85(1H, dd, J=1.7 

8.4Hz), 8.19(1H, d, J=1.3Hz), 8.58(1H, d, J=4.0Hz). 
IE(neat) : 1643cs-' 0 

<HJ60>11 9 7. 1 9 8 ; 1— (2, l-V?)V*B'<yyn,) -2-*-f;i>-6 

- [ ^W^^t/] K try —to (2 5 9) fitfl 

- (2, 4-y7WP^>y;i') -I- [ (2-KUS?;u^^Jl/) * 

(2 6 0) tf)£fi£> 
fgjfcftl 9 3. 1 9 4©73i£fcftv\ 2-^x;u-5- [ (2- K U 5?;M 
) *;i/A^-f;i^] *yX4%tr*J—fr (l.oog) J:jWb2, 4-s;7^d^>s? 
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;u (l.OOg) frfcl- (2, 4-i?7)l*v^>¥)l) -2-*^;i,-6- [ (2-K 

>j^;m^;i>) ^w^t-ob] /ox-r **v-;u ( 2 5 9 ) (o.25g) t\- ( 

2, i-V7)\,*u^y>j)\,) -2-^^Jl/-5- [ (2-t? 'J *;wt 
^^;H "C>X-f '^;-;t/ (2 6 0) (0.25g) fcfSfco 
[<b^«5 (2 5 9) 0)®m 

'H-NMRtCDCb, d) : 2.62(3H, s), 4.78(2H, d, J=4.7Hz), 5.38(2H, s), 6.73 
-6.79(2H, n), 6.88(1H, t, J=10.0Hz), 7.24(1H, dd, J=7.3 &tf 5.1Hz), 7.3 
5(1H, d, J=7.8Hz), 7.67-7. 76(4H, b), 7.97(1H, s), 8.58UH, d, J=4.4Hz) 0 
IE(KBr) : 1642caf' 0 
up : 98.0- 104. 0*C o 
llb&® (2 6 0) (D^m 

'H-NMRCCDCh, 6) : 2.62(3H, s), 4.79(2H, d, J=4.7Hz), 5.35(2H, s), 6.72 
-6.8K2H, n), 6.89UH, t, J=9.8Hz), 7.22(1H, t, J=6.2Hz), 7.28(1H, d, J= 
8.4Hz), 7.34UH, d, J=7.8Hz), 7.63-7.71(2H, n), 7.83(1H, d, J=8.4Hz), 7. 
97(1H, s), 8.57UH, d, J=4.7Hz)„ 
IE(KBr) : 1647cif 
up : 143. 5-144. 0°C„ 

<mmmi 99. 2 0 0 ; 1- (4-r^y^>v^) -2-*?fr-z- 1 (2 
-t?us'*;i/*-7-;i') j3)M*<< ;u] ^>x-f ^W-k (2 6 1) am- (4- 

>x-f ^ *V-;u (2 6 2) ©^f£> 

2_^;u-i_ (4--hD^>^;i/) -6- C (2-t:uy;v^^;i/) 
^-r;i/] ^>X>f S^-ztW-^^-l- (4-rbDi>y;b) -5- C ( 
2-\zVi?ju*f-fr) *;wt^-f;i/] 'OX* 5*V-;wds£» (2.32g) 
;v (30nl) win ! yv*3 (0.20g) £2ra*x zk&^HMT 
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85/15) 1- (4-T^-Oi^) -2-*f-;i/-6- [ (2-tT'jv 

jbjw^-oi] ^>x-f5^-;i/ti- (4-t^ -2 

ttSU lEJft-rSClfctiD* 1- (4-7^^^) -2-/^)1-5- [ (2 

-Wi/jijif-jv) a;wvt>f ;iO (2 6 1) (o.354g) a- 

=E:4)\,2 (2 6 2) (0.330g) 

[fc£r% (261) Otttt] 

'H-NHE(CDCh, d) : 3.00(3H, s), 4.98(2H, s), 5.88(2H, s), 7.55(2H, d, J 
=8.6Hz), 7.69(2H, d, J=8.6Hz), 7.90(1H, d, J=8.6Hz), 7.96(1H, dt, J=7.1 
&tf 0.6Hz), 8.12(1H, J=8.0Hz), 8.18(1H, dd, J=8.5 RU 1.4Hz), 8.55(1H, 
dt, J=8.0 JkV 1.7Hz), 8.62(1H, d, J=l.lHz), 8.77(1H, dd, J=5.9 &tf 1. 
lHz) 0 

IR(KBr) : 1643cjr'o 
ap : 180.0-181. 0*C o 
Ot&tB (2 6 2) <Dtmi 

•H-WCKCDCh, 6) : 3.00(3H, s), 5.0K2H, s), 5.83(2H, s), 7.47(2H, d, J 
=8.5Hz), 7.78(2H, d, J=8.5Hz), 7.78MH, d, J=8.9Hz), 7.97(1H, dt, J=7.2 
»V 0.7Hz), 8.13(1H, J=8.1Hz), 8.15(1H, d, J=8.9Hz), 8.5K1H, s), 8.55( 
1H, dt, J=7.9 1.6Hz), 8.77(1H, d, J=5.8Hz)„ 
IR(KBr) : 1639, 1612ca''o 
ap : 168.0-171. 0-C» 

<$mm20 1 ;1- [4- {^HyxfrK-Ji'TXJ) ^>y;H -2-^ 
f-;u-6- [ (2-tr'J iSfrtm) tuiJ^J *1 ^>x-f ir^—fr (263 
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) <D&f£> 

l- a-Ti -2-^^;i/.-6- [ (2-tr»j£?jM*-;io turn 

t-fJ^I ^OX-l (0340g) O^dd*;^ (lOal) &&kh'Jxf- 

(0.185g) tftfosO (0.210g) £JD^ $£-£813161 
8t#Ufc. akfciOitfifcfcffJtU ^DD^AiiiStfc. (30 

Ki?x^;i//^^y-;i/=100/0-4/l) flMataciifc:* !K 1- [4- (-< 

) *;w^-f;u] ^>X>f S*V— * (2 6 3) £0.300g^fc o 
[<£6«l ( 2 6 3) ©«rt£] 

'H-NHR(CDCl3, 5) : 2.53(3H, s), 4.78(2H, d, J=4.8Hz), 5.28(2H, s), 6.90 
(2H, t, J=8.6Hz), 6.99(2H, d, J=8.5Hz), 7.1K1H, s), 7.23(1H, dd, J=5.5 
&V 7.2Hz), 7.34(1B, d, J=7.7Hz), 7.40(2H, t, J=8.1Hz), 7.50(1H, t, J=7 
.5Hz), 7.66-7. 74(6H, a), 7.92(1H, s), 8.56(1H, d, J=4.8Hz). 
IR(XBr) : 1642c*- 1 . 
ap : 204.4 - 206. 5'Co 

<f?]&fi0iJ2O2 '^-^s-Z^Wfr-ft-rXJtf-ft-l- (2-£dd^> 
J/*;i/) -2-^?M>X>f5^;--«' (2 6 4) <DGf&> 

^>-g>^*>ST5 H (0.667g). CDN, K (5nl) 

fcfcfcBDfcklMttf-hU^A (0.127g) v £$&T?fiO*> lttHttttlsfc. cF'aCl 

Bit (0.648g) fciOiU $&T"C18BSfigf&#bfco RJ&«C7k*iD*.fi*&*#± 

S"*-*;Li:fcJ:tK 6-^>-K>^*=^* (2-£nm^> 
9 jfr) - 2 -^ ^;v^>X-r 5 *V-;i/ (2 6 4) £0.240g?# fee 
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[fll^tt (2 6 4) ©«ltt] 

'H-NMR(DMS0-d6, <5 ) : 2.42(3H, s), 4.02(2H, ■), 4.02(2H, n), 5.44(2H, s) 
, 6.36(1H, d, J=7.7Hz), 7.03(1H, d, J=8.4Hz), 7.18(1H, s), 7.2K1H, t), 
7.33(1H, t), 7.59-7.43(5H, a), 7.73(2H, d, J=7.5Hz), 8.08(1H, s). 
IE(KBr) : 1522cn-'o 
■p : 164.5-167.0-Co 

<Hifi^l2 0 3 ;1- (hf7x:z;i/-4— f -2-^^-6- [ (2 
-\£V*J)l>*?)l') 7;;^^] 'OX-f St^V— ;U (2 6 5) £>£s)t> 

1- (K7ir;M-^MfM -6- n D / /^;i/-2-^5 L ;u^>X-f $. 
*V-;i/ (0.597g) A (0.350g) CDN, N-^f^A7n* ( 

3nl) %miz2-T$. S**-)V\ZV S J> (0.372g) £i)0;ls 60 , CT2«IBI«I¥ Ufc 
o *fcff»x^;u%Jmjtaiffll/» W&MfczMfc (2®) tfco L 

1*3 1- (t7i-;p-4--f;M^) -2-^f-;u-6- [ (2- 

Pfl/tf-fr) TU^^] $*V— ;i/ (2 6 5) £0.300gf§fc o 

[fc£4& (2 6 5) 

'H-NMR(CDC1j, <5) : 2.57(3H, s), 3.91(2H, s), 3.93(2H, s), 5.35(2H, s), 
7.08-7.14(3H, ■), 7.23(2H, d, J=7.3Hz)," 7.30-7.35(2H, ■), 7.4K2H, t), 7 
.50-7.55(4H, ■), 7.57(1H, dt, J=1.8 &tf 7.6Hz), 7.68(1H, d, J=8.1Hz), 8 
.S3UH, d, J=4.9Hz), 
IE(IBr) : Mlto". 
bp : 104.5-106. 0*C. 

<^66052O4 ; N-^>-e>^;u*-^-3- [1- (2-^DD^>i?;b) - 
2-^5 L ;U^>X-f £ *V-JI/-6— 7*D t3i->7^ F (2 6 6) <D<&&> 

N-o-tf >^;i/^-^-i- (2-'7po^>^*;w) -2-^f-;i/^>X'f 
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V-)l-S-T?'))\,7i h* (0.607g) ©x^y-;u (150ml) &&fc:5X;1-7 v£ 
h/m. (0.500g) ZmtLs frXgrnftT. ££T-43B$ia}a#Lk. @#£«5?iJ 

> 105^^T-pH5~6tzSSSILfc o #rlfiUfe£Jl&&S!U ^TSdfctz^DN — < 
>-fe">;sui/#=;i/- 3- [1- (z-^pd^>j;;i) -2->f-j^>x^ ^ ^ 
V-;i/-6--f JU] 7DK*>7U (2 6 6) (0.250g) £&fc B 
[<b£«3 ( 2 6 6) Otott] 

'H-NMR(DMS0-d6, ff) : 2.45(3H, s), 2.52(2H, t), 2.78(2H, t), 5.37(2H, s) 
, 6.88(1H, d, J=8.4Hz), 7.08(2H, d, J=7.4Hz), 7.22-7.34(3H, ■), 7.36(1H, 
t, J=8.1Hz), 7.55(2H, t), 7.67(1H, t), 7.84(2H, d, J=7.6Hz), 12.04UH, 
br s) 0 

IR(KBr) : 1715CB". 
Hass(FAB) : n/e 468(M+1) 0 
op : 229. 8-233. 0*C o 
<HJISWI2 0 5 ; 6-^>H*>*^*=^*>W* i E-OU-2-.X?-;i/-l- [4- 
(1, 2, 3-f7i?7 , ;-;i'-4-f;i') *<>5?;i/] lfr*J—)V (2 6 7 

) ©£f£> 

gftffll 8 3©£&£i£v>s N-^>-tf>^;i/*-^-4-Z-br-;i/7* y-3 
- [4™ (1, 2, 3— ^T^TVr— ;U-4-^;i/) ^>i/)lT5. SlrOZT^ K 
(0.382g) *f)6-'<>-l:>^;i'*-p^-f J1/-2- 1- [4- (1, 
2, 3-f7^7V'-;i'-4-'f JV) ^>S?JU] ^>X-f$^V-;i/ ( 2 6 7) ( 
0.279g) 

(2 6 7) ©MS] 

'H-NHE(DMS0-d6, <5) : 2.56(3H, s), 5.62(2H, s), 7.28(2H, d, J=8.2Hz), 7. 
58-7.63(3H, ■), 7.67(1H, t, J=7.3Hz), 7.74(1H, dd, J=8.5 1.2Hz), 7. 
99(2H, dd, J=8.4 JBlV 1.2Hz), 8.10(2H, d, J=8.2Hz), 8.19(1H, s), 9.58(1H 
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, s), 12.47UH, s) 0 

IR(Dr) : 1617, 1556ca" 0 

mp : 258. 5-260. 0*C(#8?£#-5 ). 

<*M0S2 0 6 ; 1- (2->7ua*>V)l) -2-^^-6- (8-*/ U> 

x;i/*^;i/jb;w^;i<) ^oX'f s*V-;kf- h V £AJg (2 6 8) ®£-s£> 
KafcWl 4 1 co*5Sfcttv\ 6-*;W^>-l- (2-i7DD^>^;i/) -2- 
^^•;i/^>X-f $*V-;i> (0450g) , N, N' -ti)l#—)\'i/<( * (0485 
g) „ 8-*yj>7;i*>7U (0.625g) > v'Tif t->^ P«i7>x-fe> (0.45 

7g) fre>i- (2-^DD^>i;;i/) -2-^^;v-6- (8-3VD 
*)Wi*<(n,) ^>XW iW-fri- h U£AJg (2 6 8) (0.400g) 
Cfti^tt (2 6 8) ©«tt] 

'H-NMR(DMS0-d6, <5 ) : 2.42(3H, s), 5.48(2H, s), 6.32(1H, d, J=7.7Hz), 7. 
17(1H, t, J=7.5Hz), 7.30(1H, t, J=7.7Hz), 7.42(1H, d, J=8.4flz), 7.48(1H, 
dd, J=4.2 fit* 8.2fiz), 7.53(1H, d, J=8.0Hz), 7.64(1H, t, J=7.7Hz), 7.79 
(1H, d, J=8.5Hz), 7.88(1H, s), 8.04(1H, d, J=8.1Hz), 8.33-8.37(2H, a), 8 
.85(1H, dd). 
IE(EBr) : 1594cb-'o 
Mass (FAS) : a/e 513(M+1)„ 
■p : 348-352'C(#S?££H )« 
<Hffi^»J2 0 7 ;6- (4-t-7f-/V><>Hf>a;u*=;w*;i^t^4;b) -1- 

(z-i'DD^^) -2-*?-;i^>X4 ijrv—fri- h u^AJg ( 2 6 9) 

XJK011 4 l®£&£fi£V\ 6-*;i/tf^>-l- (Z-^DD'O^) -2- 
tl-frH'XJ ZyV-K (0.450g) , N, N , -*/t'*=;i'SM 5^-* (0.4 
86g) x 2-t-^>4f>^-'l'*>7* Y (0.640g) % ^7"!f D *? > 

(o.657g) a»e>6- (4-t-Xf-;i/^>-e>x;w*-;i'*;w^^'f;i/) -i- (2 
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-tuu^yVK) -2-pWI^>X<< K^J-jit h U^Affi (2 6 9) (0 
-280g) £ftfco 
[ft£#J (2 6 9) 

'H-NMR(DMS0-d6, 5) 1.25(9H, s), 2.46(3H, s), 5.51(2H, s), 6.37(1H, d, J 
=7.7Hz), 7.18UH, t), 7.3K1H, t), 7.34(2H, d, J=8.4Hz), 7.44(1H, d, J=8 
.4Hz), 7.540H, d, J=8.0Hz), 7.69(2H, d, J=8.5Hz), 7.78-7.82(2H, b), 
IR(KBr) : 1596ca~ 1 . 
Mass(FAB) : m/e 518(M+l)o 
BP : 359.5 -362'C 0 

( h \)-7)l*u*?)\,) sots*] ^>X-f (2 7 0) o-&&> 

7^;^>X7U- (0.50g) b&fc 4- ( h U7^D^f^) (0.4 

i8g) fre>. N-^>-fe*>7;;i'^^;i/-4-7'-fe^-;i/7' = y-3- [4- (h;?^ 
*u*3-)v) 'Oj;^^] ^>X7* k (o.30g) a&mmn&ftizo 

D6— ^>^>^;i/*-;i/*;i/;^-f )\s-2-/3-)V-l- [4- (HJ?;!/:* 
D^fW "OSW] ZfJ-fr (2 7 0) (0.160g) 

[fc-g* (2 7 0) 

'H-NMR(DHS0-d6, tf) : 2.51(3H, s), 5.66(2H, s), 7.28(2H, d, J=8.1Hz), 7. 
59-7.65(3H, n), 7.67-7.75<4H, ■), 7.99(2H, d, J=7.5Hz), 8.14(1H, d, J=l. 
0Hz), 12.43UH, a). 
Ifi(KBr) : 1618, 1550ca-'o 
■P : 278.5 - 280.0*0, 
<nmmz 0 9 ; 2-^>^;w-6-*;i/#=Jr^-i-^7 L ;^>xi' iw- 

»tttt8 (271) CD^fi£> 
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2-^>i/;i/-6-x Y*r*/-h)\,X-)V-\- tl-frsOXJ (0.340 
g) <Djl?J-)\, (4al) »«£5X*Kfc*HJ (2.8g) fcjnx., 1.5 

*;u^^s/-i-^^;u^>xi' ^^v-^auas (27i) (o.aoog) zmz 

o 

(271) <0*HS3 

'H-NMR(DMS0-d6, <5 ) : 4.00(3H, s), 4.62(2H, s), 7.33(1H, ■), 7.35-7.45(4 
H, a), 7.83(1H, d, J=8.4Hz), 8.06(1H, d s J=8.4Hz), 8.42(1H, s), 13.3(1H, 
br s)» 

<JOfcW2 1 0 ; 5-^>H?>x;v*x;i/*;U/^^;u-2-/7\H/^>X'f 5 
*V-* (2 7 2) ©^*> 

H-^>-g>^;i/*ii;U-4-r-bf-Jl'T$^-3-T^/'^>XT^ K (0.500 
g) , 35X&& (3.9s) s (15ml) Stf* (12ml) Ofi^ttfteO-C-Cl 

(2 7 2) (0.404g) £^£o 
[ftl^J (2 7 2) ®«M4] 

'H-NMa(0MS0-d6, tf.) : 2.79(3H, s), 7.64-7. 68(2H, a), 7.72-7.76UH, a), 7 
.8K1H, d, J=8.7Hz), 7.94(1H, dd, J-1.6 &T5 8.7Hz), 8.02-8. 05(2B, a), 8 
.30(1B,, s) 0 
IR(KBr) : 1701cm" ! « 
ap : 223.0-227.5'Co 

> 

2 07ai££flcV\ 3-7 5. 7 -4-- M3£&#&x?-;i' (I5.0g) * 
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&lt/ h*5'7-fe?A (15. Og) ^e>3-^ hiri/7tf;V7^-4-^hD^ 
Ifi^f^ (18.7g) £®fco 

l H-NMR(CDCh, 6) : 1.42(3H, t, J=7.2Hz), 3.58(3H, s), 4.1K2H. s), 4.43 
(2H, q, J=7.2Hz), 7.85(1H, dd, J=1.6 &tf 8.7Hz), 8.27(1H, d, J=8.7Hz), 
9.440H, d, J=1.6Hz), 11.15UH, s) 0 

<nMW2i 1 ;1- (K^xn/W-^— -6-^ 
Jl-Z-/ Z#*J-)U (2 7 3) CD-&fi&> 

Siiitfcll 4073i£fct£i\ 3-* h+i/7tf;i/7^-4-zhD$ifgsx 
*)\, (2.00g) J:^t4-t:7ir^^ (2.98g) £»e>3- [H-'(t7i-jb 

Stt (2.02g) fc^fc. l*V^Jt»«2 4®»iSK:tt^s 1- (tf7x~;w-4- 
>f;M^;i/) -6-x h^ri/*;u^-;b-2-^ ^^fM>x-( * 
( 2 7 3) CDSflfSft (1.44g) *f#fc. 

<HM092 12 ; 1- (t7x-;M-^M ?•;!/) -6-#;i/#4r->-2-^ 
h^r^^-^-^l/^OX-f ^ $>V— ;i> (2 7 4) ©£f£> 

5UK«5 3o^r$&t:fl6v\ 1- (t7i-;i-4-^M^) -6-i^> 
#;u*-;i,-2-^ h^S^^JWOX-f 5 *V-;i/©aj88!M& (1.44g) #e>i 
- (br^o:— ;i/-4-4 -6-*^jI?**>-2-^ ^>^;i/^>x 

^ a yy-.fr (2 7 4 ) (0.864g) fcftfco 
[fc£«3 (2 7 4) 

'H~NMR(DMS0-d6, «5 ) : 3.35(3H, s), 4.77(2H, s), 5.68(2H, s), 7.25(2H, d, 
J=8.3Hz), 7.35(1H, t, J=7.4Hz), 7.44(2H, t, J=7.5Hz), 7.61-7.66(4E, a), 
7.74UH, d, J=8.6Hz), 7.83(1H, dd, J=1.6 fitf 8.5Hz), 8.08(1H, d, J=1.2 

Hz), 12.83(1H, s)o 
<HJfi^J2 13 ;1- (tf7x^-4-fjMfJl/) -6- (l-;7# >*;i,* 
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-)lt>)\>)^4 -2-* \>**s**)V^sX4 S ?>J-)\, ( 2 7 5) (D-£f& 
> 

8 0*actfi£v\ 1- (t7i-;i/-4--f;Mf;i,) -e-^tf^ 
->-2-^ h*^f-;w^>X4 **V-;u (o.400g) % n, n j — ^j^^-^^-c 

XtrV-fr (0.348g) „ l-X*>;Ub*>:P = K (0.294g) , itTWi/tu 
^>^-b> (0.327g) 7>e>l- (t7xr;M-f;M^) -6- (1-X*> 
^;i/^-;i/*;i//'?nE^;i/) -2-^ ^y^;K>X^ ^V-jl/ (2 7 5) 
(0.429g) . .. . . 

(2 7 5) o«tt] 

'H-NMR(DHS0-d6, d) : 0.84(3H, t, J=7.4Hz), 1.35-1.42(2H, a), 1.62-1. 70( 
2H, a), 3.33(3H, s), 3.51(2H, t, J=7.5Hz), 4.74(2H, s), 5.65{2H, s), 7.2 
6(2H, d, J=8.3Hz), 7.35(1H, t, J=7.3Hz), 7.44(2H, t, J=7.5Hz), 7.62-7.67 
(4H, ■), 7.78UH, d, J=8.6Hz), 7.84(1H, dd, J=1.5 RTf 8.4Hz), 8.24(1H, 
d, J=1.5Hz), 12.0K1H, s) B 
IR(KBr) : 1684ca- 1 , 
■p : 176.0-178.5*C„ 

<^S&m2 1 4 ; 1- (4 — O^M-^S"^^;!/) -6-1 h*z/±)\s#- 
)\s-2~* \-**s**)\,^yX4 (2 7 6) <D&&> 

(2.00g) fcJgfc4-^>S?Jl/#*$'^>v;U (3.30g) 7>£3- [N— (4-^ 

oanstt (2.i4g) zmzo m^znmmz 4<D*&£m\ 1- (4-^>* 

(2 7 6) (1.66g) 
h^r^^^-;i/^>X-1' K*r*J-)\< (2 7 7) o^fi£> 
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*tts«5 3o*atfti\ 1- (4-^>>';u*=ir'>^>$?;u) 
£;i,tf-;i,-2-^ mr->^^^>X-f 5^\/-;uoa«»tt (3.75g) frfci 
- (4 — ^>v;i/3-*i'^>s;;i/) -6-yb;i>#=^>-2-* h*^*^;i^>x 
~ (2 7 7) (2.64g) £®fc 0 

[{t£% (2 7 7) 

'H-NMRWO-dB, <5) : 3.34(3H, a), 4.74(2H, s), S.05(2H, s), 5.53(2H, s) 
, 6.97(2H, d, J=8.7Hz), 7.15(2H, d, J=8.7Hz), 7.3K1H, t, J=7.2Hz), 7.41 
(2H, d, J=7.2Hz), 7.7K1H, d, J=8.4Hz), 7.81UH, dd, J=1.5 RTJ 7.4Hz), 
8.04UH, d, J=l.lHz), 12.8K1H, s)„ 
<%Mm2 1 6 ;1- (4-'<>i;)l**i''<>i?)l) -6- {1-7* >Z)\,* 

-)\,ti)\,^<< )i) -z-t y^sn-fr^yxi zyv—ji (2 7 8) 
> 

^S/-2-^ b^i/tWOXJ Z4r*J-fr (0.400g) % N, N'-*;i/^n;i/^ 
<f S*V-JI> (0.322g) N 1-7*>Z)1*>7S. K (0.272g) N VrW*/*? 
Oii7>x-fe> (0.302g) (4- > sOVJl) -6- (1-7* 

>^;p*=:^*;w^-f -2-^^J/^M>X^^-ji (2 7 8 
) (0.321g) &mco 
(2 7 8) 

'H-ffl&(DMS0-d6, 6) : 0.86(3H, t, J.=7.4Hz), 1.37-1.44(2H, n),l. 65-1. 71(2 
fi, ■), 3.32(3H, s), 3.52(2H, t, J=7.6Hz), 4.71(2H, s), 5.05(2H, s), 5.51 
(2H, s), 6.98(2H, d, J=8.7Hz), 7.15(2H, d, J=8.3Hz), 7.31UH, t, J=7.2Hz 
), 7.37(2H, t, J=7.2Hz), 7.4K2H, d, J=7.1Hz), 7.74(1H, d, J=8.5Hz), 7.8 
2(1B, dd, J-1.5 RXJF 8.5Hz), 8.2K1H, s), 11.98(1H, s) c 
IR(KBr) : 1685cm" '. 
■p : 72.0- 74.0°Co 
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<50S«2 17 ; 1- (2, 4-i>^un^>i/)l) 
2-/ h*^*-;U"<>X-f S*V-;i> (2 7 9) ©£5£> 

9)1 (2.00g) i:£{t2, 4-y^DB^>^ (2.08g) *e>3- [N- (2, 4-v 

«V^T*Hl«l2 4 03&i6fi:«V\ 1- (2, 4-y^DDt>^) 
-6-x h#i/*;i/^-;u-2-^ F*i'^JK>X^^-A ( 2 7 9) tf) 
«URS« (3.15g) Zfttz, ■. • 

<HJ60>I2 1 8 ; 6-*/l/Ji«*S'-l- (2, -2-> b 

^r^^7 L ;i/^>XW (2 8 0) ©£-fi£> 

II56^J5 3CD^ST1- (2, 4-^^dd^>^) -6-x yiri/iz)^-^ 
h*i/*l-)^>X<< 5 ^"/-^oailKm (3.15g) j&»e,6-*;i/#* 

->-l- (2, 4-i>*^DD^>^;u) -2-;* h^^ww^x^ s*V— ju ( 
2 8 0) (1.46g) 
(2 8 0) 

'H-NMR(DMS0-d6, 6) : 3.23(3H, s), 4.70(2H, s), 5.68(2H, s), 6.54(1H, d, 
J=8.5Hz), 7.3K1H, dd, J=2.2 Stf 8.5Hz), 7.73(1H, d, J=2.1Hx), 7.76(1H 
, d, J=8.5Hz), 7.86(1B, dd, J=1.5 M 8.5Hz), 8.00(1H, d, J=l.lHz), 12. 
85(1H, s) 0 

<fdS0l2i9 ;6- (i-r^>x;v^-;w*;w^-f;u) -i- (2, 4-v 
^UOy<>i/)V) -i-t hJr^/f;^>x^^;-;i' (2 8 1) 
nfam9 8V>1:&£.m\ B-ib/l/stf^-l- (2, 4-i;^DU^>i?;i/) - 

2-^ h^^^^;^>x^r s*v-;v (0.400g) , n, N'-*;w«=;t>sM 

(0.355g) s \-7*>7>)\,*>Tl K (0.300g) % i'T'if n £ > 
^-t> (0.333g) 4»e>6~ (l-r^>^;i'*=^*^^-f^) -1- (2, 4- 
S?£nn^>$;;i>) -2-^ h^S/^^;!/^>X^ * ;b (2 8 1 ) (0.430 
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g) *$fco 

[flsfcfc (281) Otttt] 

l H-NMR(DHS0-d6, <5 ) : 0.85(3H, t, J=7.3Hz), 1.37-1.42(2H, ■), 1.63-1. 69( 
2H, b), 3.2K3H, s), 3.5K2H, t, J=7.6Hz), 4.68(2H, s), 5.65{2H, s), 6.4 
6(1H, d, J=8.5Hz), 7.3K1H, dd, J=2.0 &tf 8.4Hz), 7.75(1H, d, J=2.1Hz), 
7.80(1H, d, J=8.5Hz), 7.86(1H, dd, J=1.7 8.6Hz), 8.14UH, d, J=1.2 
Hz), 12.00(1H, s)o 
IR(Or) : 1694CB- 1 .- 
np : 168.5-170. 5*Co 

<H^2 2 0 ;1- (2-^PO-c>^;u) -2-^^;i/-6- {\-?u)Vs 
Z^-frtDlJ^Jfr) <>X-f?W-* (2 8 2) 0£f£> 

S5«« 9 8 cD»»fcttv\ (2-^D^>i;;v) -2-^ 

^;woX-f **V-;b (0.400g) . N, N' -^^-^v^f (0.431 
g) % l-7D/t>^^*>75 K (0.328g) * i^T1fti/^D^>x-t> (0.40 
4g) 1?<b\- (2-^P0^vM — 2— ^ ^^u— 6— (l-7-D^>^;i/^-;v 
#;w^E-f;W) ^>^5y^ ( 2 8 2) (0.459g) 
(2 8 2) 

'H-NHR(DMS0-d6, 5) : 0.98(3H, t, J=7.4Hz), 1.67-1.75(2H, b), 2.50(3H, s 
), 3.49(2H, t, J=7.7Hz), 5.6K2H, s), 6.45(1H, d, J=7.0Hz), 7.24(1H, dt, 
J=0.8 »V 7.8Hz), 7.35C1H, dt, J=1.4 StF 7.4Hz), 7.63(111, dd, J=0.9 
&tf 7.9Hz), 7.69(1H, d, J=8.5Hz), 7.8K1H, dd, J=1.6 »IF 8.5Hz), 8.12( 
1H, d, J=1.6Hz), 11.90(1H, s)o 
IR(ZBr) : 1676CB",, 
ap : 217.5-218.5'Co 

;V ) _ 2 -^5 L ;v^>X'f (2 8 3) o-&e&> 
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fM>X^y»;-^ (0.400g) x N, N' -27;i>;tf^:;i/S/-f ^ ?*J—)l (0.431 
g) s x*>*;u*>7^ K (0.290g) , ^Tlf ti/^D^>5 r -t> (0.404g) 
fr6>6-x^>^;b*-;i/*ji,y^-f;u-i- (2-£ □ o^>$;;i/) -2-^^;u 

S (2 8 3) (0.459g) £ftfc„ 

[{b&fc (2 8 3) 

'H-NMR(DMS0-d6, <5 ) : 1.23(3H, t, J=7.3Hz), 2.50(3H, s), 3.50(2H, q, J=7 
.3Hz), 5.6K2H, s), 6.45(1H, d, J=6.7Hz), 7.24(1H, dt, J=0.9.&tf 7.5Hz) 
, 7.35(1H, dt, J=1.4 RU 7.5Hz), 7.58(1H, dd, J=1.0 RU 8.0Hz), 7.69(1 
H, d, J=8.5Hz), 7.8K1H, dd, J=1.6 RV 8.4Hz), 8.13(1H, d, J=1.5Hz), 11 
.86(1H, s)„ 
IR(KBr) : 1673ca-' 0 
dp : 256. 5-258. 5*C» 

<5H3IS«2 2 2 ; 6- (7*p/i>^;i/^ a-i-^;u*;w^^;v) -l- (2-? 

DD'O^) -2-^M>^^'M (2 8 4) 
fU6#!9 8CD£t££ficl\ 6-*;U^^r^-l- ~Z~ / 

msoxj (o.400g) % n, H'-*;i/*=;i/5?-f (0.431 

g) s 1- (3-^Dn7n;o) *;w*>:PS. h* (0.420g) x VTWi/Znt) 
>?-b> (0.404g)' *e»6- (7"o^>^;i/^A-l->f ;i/*;i/^-;u) -1- (2 
-£DD"C>SW -2-^f-;b^>X^f **V— ;i> (2 8 4) (0.323g) 

(2 8 4) 04M4] 

'H-NMR(DHS0-d6, 5) : 2.27-2.33(2H, ■), 2.52(3H, s), 3.52(2H, t, J=7.0Hz 
), 3.87(2H, t, J=€.6Hz), 5.59(2H, s), 6.57(1H, d, J=7.7Hz), 7.23(1H, t, 
J=7.6Hz), 7.34(1H, t, J=6.4Hz), 7.53-7.58(2H, m), 7.67(1H, d, J=8.4Hz), 
7.79(1H, d, J=l.lHz) 0 
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IE(Or) : 1648ca" 0 
mp : 165. 5-166. 6*C „ 

<IIJ(6092 2 3 ; 6-^>-tf yZfrfr-JltiJVJ^J )\,-\- (£7x-ji/-4 
-Z-i/^D/DtM^X'f Kfr^-fr-toVtAiK ( 2 8 5) 

mfa&l l 7 0©:£i£fc:ftv\ N-^o-t?>;uu*-;i'-4-:p * y -3- (t? 
3l-jv-a--( )V/^)VTt J) ^X7XY (0.400b) hmt^^v/uny 

^ 6-^>-tf>^;i/*^;i/*;i//N" ; E>i';i/-i- (t7x^-4-^wf;i) -2 

-^^D7D^K>X-f ^/-JUfc'J ( 2 8 5) (0.196g) %ntz, 

Ut&® (2 8 5) Otltt] 

l H-NMR(DMS0-d6, <5 ):1.00-1.15(4H, a), 2.23-2.3K1H, m), 5.66(2H, s), 7.2 
J(2H, B, J=9.1Hz), 7.32-7.45(7H, b), 7.59-7.63(4H, b), 7.78-7.83(3H, b), 
7.97(1H, s) o 
IE(Nujol) : 1540cb-'o 
Mass (FAB) : a/e 546(H+1) 0 
ap : 220.8-224. 8*Co 

<HJte0!l2 2 4 ; 1- (2-^dd^>^) -2-**-;i/-6- (l-^>*> 
>Ut*n;i/jtj;W^'f A) ^>XW ^ #V-;i/ ( 2 8 6) ®-&g£> 

8®#&tct£vv 6-*^^^>-l- (2-i7 0D^>i;;b) -2-* 
5r;u^>X-l' ^ trV—Jl> (0.400g) % N, N'-a^tf-^v-f ~ ^V-^ (0.431 
g) * 1-^>*>;*;U*>7 5. K (0.402g) > i/TV \Zis9u$>n>y (0.40 
4g) *ei- (2-^dd^>^) -2-^5 L ;i/-6- (l-^>^>x;i/^-;u 
*;U^ J E'f^) ^>X4 S*V-JI/ (2 8 6) (0.491g) £ftfc 0 
(2 8 6) Otltt] 
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'H-NMR(DMS0-d6, 6) : 0.8K3H, t, J=7.2Hz), l.Z3-1.28(2H, ■), 1.32-1.37( 
2H, ■), 1.65-1.G9(ZH, b), 3.50(2H, t, J=7.8Hz), 5.61(ZH, s), 6.45(M, d, 
J=7.5Hz), 7.24(1H, t, J=7.6Hz), 7.35(1H, t, J=7.5Hz), 7.57(1H, d, J=7.9 
Hz), 7.69(1H, d, J=8.5Hz), 7.8K1H, dd, J=1.7 £tf 8.4Hz), 8.12(1H, d, J 
=1.2Hz), 12-25C1H, s). 
IR(KBr) : 1684CB - ', 
bp : 173.3- 179. 8*Co 

<Hffi^2 2 5 ;1- (E-^DD'<>^) -2-/^)1-6- [. (3-**\fc 
7*» ZJlX-fr-hft/^sf )l] KW—fr (2 8 7) 

$*V-;i/(0.300g)* N, H'-tifrX-ftiH ^yV-;K0.323g), 1- (3- 
7^>7^*>7< K(0.302gk S/*7ifi:*>*o«>>5Hz>(0.303g)iP 

^jbJW^-f;!/) /<>X^ S^V-Jl' (2 8 7) (0.284g)£#fc. 
[<b^% (2 8 7) <D®m 

'H-NWKDHSO-dG, 6) : 0.84(6H, d, J=6.5Hz), 1 . 52-1 . 59(2H, b), 1.61-1.7 
0(1H, a), 3.44(2H, t, J=7.9Hz), 5.60(2H, s), 6.45(1H, d, J=7.8Hz), 7.24( 
1H, t, J=7.6Hz), 7.35(1H, t, J=7.4Hz), 7.57(1H, d, J=7.9Hz), 7.66(1H, d, 
J=8.5Hz), 7.8K1H, dd, J=1.6 8.6Hz), 8.09(1H, s), 11.87UH, s) D 
IR(KBr) : 1682cb-'o 
bp : 201. 0-204. l*C 

<mM&)2 2 6 ; l- (2-2nn^>S?;iO -6- 
W£4Jl) -Z-*?)WsX4 iW-fr (2 8 8) (D&(&> 
X16ffl9 8<D£&Cftv\ 6-A;«^H-(2^nD^>i?;i/)-2-^?;K> 
^ 5ry_ ;l ,(o.300g)x N, N' -*A#-;US?-f ^ *V-;i/(0.323g), l-'s* 
•y->^>^>T^ K(0.335gk ^T1ftS/^D^>7 ; -fe>(0.303g)*t,l- (2- 
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'sXHW-fr (2 8 8) (0.379g)£ftfc o 
[{b^ (2 8 8) 

'H-NMR(DHS0-d6, <5 ) : 0.81(3H, t, J=7.0Hz), 1.18-1.28(4H, b), 1. 32-1.41 ( 
2H. ■), 1.63-1. 7K2H, n), 2.53(3H, s), 3.50(2H, t, J=7.7Hz), 5.64(2H, s) 
, 6.51UH, d, J=7.7Hz), 7.25(1H, dt, J=1.2 &V 7.8Hz), 7.36(1H, dt, J=l 
.4 RXI 7.7Hz), 7.58(1H, dd, J=1.0 filf 8.0Hz), 7.72(1H, d, J=8.5Hz), 7. 
84(1H, dd, J=1.6 &tf "8.5Hz)-, 8.15(1H, d, J=1.3Hz), 11.87(1H, s). 
IR(KBr) : 1682cb-' 0 
bp : 141.2-143.5'C. 

<HJ£#I2 2 7 ;S-t-7h*i/i:)\>*-)VTK;-\- a n^>5?;i/ 

) -2-^Jl"^>X^ KW—fr ( 2 8 9) 

9&mi 8^mi^m\ G—tMU#* 9 s-l- U-^DP'OSW) -2-* 

v-K^ymxy^-K d.oig) x y7i-;b7t^7*y^i= dai) . 
y^vrowi/xw^ dmi) stft-rf;i7^3-A (25«n a»e>6-t 

(2 8 9) (0.760g) £f§fco 
[fls£*B (2 8 9) CDtttt] 

'H-NHEWls, (5) : 1.49(9H, s), 2.47(3H, s), 5.37(2H, s), 6.41(1H, d, 
J=7.5Hz), 6.55(1H, br s), 6.93UH, dd, J=1.9 »tf 8.6Hz), 7.08UH, t, J 
=7.5Hz), 7.22(1H, t), 7.44UH, d, J=8.0Hz), 7.62(2H, d, J=8.6Hz)„ 

<HJfc0J2 2 8 ; 6-7^-1- (2-^D^>yJH -2-/y-)^>*4 
I (2 9 0) (D-£rfL> 

-2-^f-^>^^ ' ^^-^ (°- 76 °s) ^^6-75^-1- (2- 
?nn^>i;;u) -2-^M>X^^ (2 9 0) (0.420g) 
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KtG® (2 9 0) ©to£] 

'H-NMR(DHS0-d6, 6) : 2.37(3H, s), 4.83(2H, br s), 5.32(2H, s), 6.33(1H, 
d, J=1.9Hz), 6.42UH, d, J=7.7Hz), 6.46(1H, dd, J=1.9 RXf 8.5Hz), 7.19 
-7.24(2H, a), 7.3K1H, t), 7.53(1H, d, J=7.9Hz)„ 

<XlKffl2 2 9 ;6- (1-7* >X)\>*-)\y7 < J ) -1- (2-^dd^>^ 
)V) -Z-M-JVOXJ KW-fr (2 9 1) 

0<Dl5&£.m\ 6-7^-1- (2-£nn^>i;;u) -2-^^;b 
^>x>f s*v— ;i/ (o.300g) , m<ti-y^>^;i/^-;u (o.2i6g) % 
^;i/7'^ > (o.i30g) fre>6- (i-^>^;w*-;i/T^y ) -r- (2-^dd 
^>>?;v) -2-^;i/^>x-r 5*v-;u (29 1) (o.230g) siafc. 

(291) C>«3&] 

'H-NMR(DMS0-d6, <5) : 0.74(3H, m), 1.23(2H, b), 1.55(2H, m), 2.50(3H, s) 
, 2.89(2H, ■), 5.47(2H, s), 6.58(1H, d, J=7.4Hz) 7.02(1H, d, J=8.5Hz), 
7.10UH, s), 7.23(1H, t), 7.33(1H, t), 7.52(2H, ■), 9.55UH, s). 
IR(EBr) : 1629ca-'o 
bp : 149. 5-151. 0*C„ 
<Kag0!J4 6 ;2- [N- (2, i-i/tWOVfr) T-bf-JlTX -3- 

OOg) i:ig{b2, (0.985g) fr£2- [N— (2, 

^> { J)V) T^+ftTXJl -3-=hnjfASK^f-;i/ (0.250g) £*#fco 

'ft-NMR(CDCl3, d) : 1.99(3H, s), 3.71(3H, s), 4.85(1H, d, J=4.5Hz), 4.98 
(1H, d, J=4.5fiz), 7. 17-7.22C2H, a), 7.46(1H, d, J=7.9Hz), 7.63(11, t, J= 
7.9Hz), 7.98UH, d, J=8.0Hz), 8.09(1H, d, J=7.9Hz) 0 
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<IUM*2 3 0 ; 1- (2, 4-^on^>^) -T-x^yi;^- 
2-^;w>X'f (2 9 2) 

HJ60IJ2 4©£fcCflev\ 2- [N- (2, 7t?;b7 5 

y] -3--hD$liK^fil' (6.50g) (2, 4-y^DUA>i;;v) 

-7-xh^ryi;i/«-2->fM>X^^;-;i/ (2 9 2) (5.15g) 

(2 9 2) 

'H-NME(CDCla, (5) : 2.53(3H, s), 3.70(3H, s), 5.72(2H, s), 6.26(1H, d, J 
=8. 4Hz), 7.04UH, dd, J=2.0 RV 8.4Hz), 7.28(1H, t, J=7.9Hz), 7.45(1H, 
d, J=2.0Hz), 7.75(1H, d, J=7.8Hz), 7.93(1H, d, J=7.9Hz)» 

<HJte0>I2 3 1 ; l-t>)lX*i/-l- (2, 4->'i'nD'(>i;M 
;i"OX^ ZW-JU (2 9 3) <D&i&> 

nMW5 3<Dyj$Uzm\ 1- (2, 4-y*nn^>i/*;v) -7-x^*y*fl/ 
#:z;i,-2-^5 L ;i^>XW S^V-A' (2.00g) fr£>7-£;i/#3-^-l- (2, 4 
-i/tuv^yisfr) < (2 9 3) (1.76g) Zft 

fee 

Cfl5-&» (2 9 3) 0«H4] 

'H-NMR(DMS0-d6, <5) : 2.49(3B, s), 5.81(2H, s), 6.09(1H, d, J=8.4Hz), 7. 

21-7.28(2H, h), 7.62UH, d, J=7.8Hz), 7.67(1H, d, J=2.2Hz), 7.83(1H, d, 
J=8.0Hz), 13.04(1H, br s)„ 

<nmm2 3 2 \ i- (i-t^x^*-^*;^^^) -1- (2, i-v 

tuwoitfr) -Z-*?-)l^>XJ I ft (2 9 4) <D&&> 

mMWS 8 ©;5&k:#£v\ 7-*^#*5/-l- (2, 4-^£ □ n^>s;;i>) - 
2-*?fr^>z<{ (o.463g) , N, ir-*;^=;us;-f \?*J-fr ( 

0.448g) , l-^>X;i/*>T^ P (0.379g) % ^*7lf t^^D^V^-fe^ (0 
■.421g).<pfe7- (i-^^>x;v^-;u*;u/^-r;i/) -l- (2, 4-^^dp^ 
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yVM -2-^3MU^>X4 ( 2 9 4) (0.325g) fcftfco 

[<tsfc (294) omm 

l H-NMR(DMS0-d6, 6) : 0.84(3H, t, J=7.3Hz), 1.33(2H, ■), 1.44(ZH, n), 2. 
53(3H, s), 3.16(2H, m), 5.64(2H, s), 6.03(1H, d, J=8.4Hz), 7.25(1H, dd, 
J=2.1 RXf 8.4Hz), 7.30(1H, t, J=7.8Hz), 7.44(1H, d, J=7.4Hz), 7.68(1H, 
d, J=2.1Hz), 7.87(1H, d, J=7.8Hz), 12.18UH, br s)o 
IR(KBr) : 1690ca-' o 
dp : 98.5- 102. 0"C„ 
<mm-2 3 3 ;1- (2-^DU^>^) -2-*?;u-6- [1- [3- (h 

9 5 ) 

mmWl 4 9©£&fcf£l\ 6-*;U^^'>-l- -2- 
^^■;i/^>X-f s*v— ^ (0.400g) % N, V 4 (0.4 

3ig) x l- [3- (MMf-;i^>>;;i<) xd^>] x;u*>^^ h (o.520g) s 

^T'if tS/^D^>x-fe> (0.404g) frbl- (2-^DD^<>i;jl/) -2-^^ 
;i/-6- [1- [3- ( HM*\fl/2/y;iO rp/o] x/ni*.=;u*;w^-f;i/] 
^>X-< 5 (2 9 5) (0.604g) £*§fc 0 

(2 9 5) ©*Jtt] 

'B-KMMDMSO-dG, tf) : -0.06OH, s), 0.61(2H, t, J=8.6Hz), 1.66-1.73(2H, 

2.50(3H, s), 3.5K2H, t. J=7.7Hi), 5.61<2H, s), 6.46(1H, d, J=7.8Hz) 
, 7.24UH, t, J=7.6Bz), 7.35(1H, t, J=7.6Hz), 7.57(1H, dd, J=7.9 RV 0. 
9Hz), 7.70(1H, d, J=8.5Hz), 7.8K1H, dd, J=1.5 RXf 8.5Hz), 8.12(1H, d, 
J=1.4Hz), 11.98UH, s) e 
Ifi(KBr) : 1688CB- 1 , 
sp : 197. 0-203. 9"Co 
<HH^2 3 4 ;4-xh*S/£;utf^;u-2-;<^;i^>X^*V-;i> (2 
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9 6 ) <D&t&> 

l-TM3-)\,TXJ-$-- ho tM/ (8.03g) x jItcK (18.8g) ^ 

(20ml) > x*y-;u (40ml) <DWi&®%mmmW&%lLtzo S&fciUS 

l/-* (2 9 6) (1.61g) 
( 2 9 6 ) CD$S)t4] 

'H-NMR(CDCh, 6) : 1.43(3H, t), 2.66(3H, s), 4.45(2H, q), 7.24-7. 28(1H, 
m), 7.84-7.89(2H, b), 10.26(1H, br s)« 

<HilS0iJ2 3 5 ;1- (2, 4-^*DD^>i?A) -4-xhJr>>i?;^- 
2-^^^>X-f (2 9 7) 

4-ih#i'i;^- i /l'-2-^fM>X'f;f 1 /-;i/ (1.61g) . Mfcl, 4 
-y?DD^>i;;i/ (3.08g) . 3$fl5*U«>A (1.51g) , J^KA'J^A (1.05 
g) s N, N-^yf/l/^T^ H (4al) Ofi^4to*80-CT16^H«»bfc- * 
DD^^AtjKSJDx.s JdltiiLfco ?Dntf;WAJI£2ki$fcx Sat 

) -znWktZZ-tlzX tu 1- (2, -4-x h^ri/*;w^ 

-; P _ 2 _ ^ ^.;^>x-f S ( 2 9 7) (0.730g) fcftfco 
(2 9 7) ©*rt£) 

l H-NMR(CDCls, 5) : 1.47(3H, t, J=7.1Hz), 2.63(3H, s), 4.52(2H, q, J=7.1 
Hz), 5.39(2H, s), 6.30(1H, d, J=8.4Hz), 7.06(1H, dd, J=2.1 &tf 8.4Hz), 
7.25UH, t, J=7.9Hz), 7.32UH, dd, J=1.0 &XI 7.9Hz), 7.48(1H, d, J=2.0H 
z), 7.93(1H, dd, J=1.0 RV 7.7Hz) 0 

<^6li^J2 3 6 ; 4-7^**^-1- (2, 4-^^D^>i?;b) -2-*^ 
;i/^>X-< K^J-fr (2 9 8) <D-&&> 
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3®*iSfc1!6l\ 1- (2, A- i/ >? v v i> )\>) 
#-;b-2-*?;i" , o;X4 iW-fr (0.730g) fre>4-£;i/#*S/-l- (2, 
4-j;^dda>^) -2-/fM>X-f5y , ;-Jl' (2 9 8) (0.575g) £ 

[<b£& (2 9 8) Otttt] 

'H-NMR(DMS0-d6, <*) : 2.65(3H, s), 5.67(2H, s), 6.73(1H, d, J=8.3Hz), 7. 
33(1H, dd, J=2.2 Xtf 8.4Hx), 7.39(1H, t, J=7.9Hz), 7.74(1H, d, J=2.2Hz) 
, 7.76UH, d, J=8.2Hz), 7.85(1H, d, J=7.5Hz)o 
<HJte^J2 3 7 ;4- (l-7*>;ui/*=;i/*JW^-f;i/) -1- (2, 4-5* 

£na^>v;i/) -i-m-jb^yXJ \W-n> (2 9 9) ©£j%> 

^UteW9 BO^iSCftlv 4-*/U#*S'-l- (2, 4->'^DD^>^) - 
Z-^fM^X-f^^ (0.350g) , N, M'-fc-Mi-^-f 5 *V-;i> ( 
0.339g) , 1-7*>7JI,*>7< K (0.287g) » 5?7"»f e*>* D$ (0 
.318g) 2>£>4- (l-r^>^;U*^*^^-f^) "I" (2, 4-S/^UD^ 
>^) -2-^f-;V^>X-f lyV—fr (2 9 9) (0.275g) 
(2 9 9) 

1 H-NMR(BMS0-d6, <5 ) : 0.86(3H, t, J=7.3Bz), 1.42(2H, m), 1.73(2H, a), 2. 
61(3H, s), 3.6K2H, a), 5.65(2H, s), 6.67(1H, d, J=8.4Hz), 7.32(1H, dd, 
J=2.1 &V 8.4Ht), 7.39(1H, t, J=7.9Hz), 7.73UH, d, J=2.1Hz) ) 7.78(1H, 
d, J=8.0Hz), 7.9K1H, d, J=7.7Hz), J2.66(1H, br s)o 
IE(KBr) : 1699ca-'o 
ap : 180.7-183.6*C. 
<Hffi0<J2 3 8 ; 1- (4-^>i/)l^^^>^^) -6-x 
5 L ;^>X-f 5 (3 0 0) ©£l$> 

4eD£&£ftv\ 3-7Mrf-;W5>'-4--hD$A«fcx?-;i, (2. 
OOg) fcttMb4-^>y^***> / ^>S ? ^ (3.69g) fr*>3- [N— (4-^>i/VV* 
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7**^7 1 J} -4-= hn£M»x*;b0a»SHfo£ftfc 

ij;v«-2-^?;K>X>f A^y-Jl' (3 0 0) <E>ffi*S&$) (4.09g) 

<H£60!I2 3 9 ; 1- a-sOi/fr***^**) -6-*;v^^r^>-2-^ 
^;i/^>X-f ^ *V-;u (301) 

*Jl/#=;v-2-.rff\>V^>X4 S^/-* (4.09g).*»61- (4-^>v;u#* 
i/^yVfr) -6—ii)],ifi*S/-Z-*W*>X't*9'V-~to (3 0 1) (1.13 

g) £$fc= 

(301) ©fctt] 

l H-NMR(DMS0-d6, 6) : 2.57(3H, s), 5.05(2H, s), 5.48<2H, s), 6.97(2H, d, 
J=8.6Hz), 7.08(2H, d, J=8.5Hz), 7.28-7.43(5H, a), 7.60(1H, d, J=8.3Hz), 
7.78(1H, d, J=7.5Hz), 8.07(1H, s), 12.72(1H, s). 
<^3te0|2 4O ;1- (4-'«>$W**5"<>SW -6- (l-:7£ 

=;i/*;w^-f;w) -2-^^^>X-f * *V-Ji/ ( 3 0 2) <d&$l> 

-2-.*2-;i^>>c-r **V-* (o.300g) , N, ir-*»#-;i^<f 
(o.242g) . i-7*>yui/*>r* J 8 (o'-204e) . s;T-tfti/^D^>x 

■fe> (0.227g) (4— -6- (l-r^>^* 

-^/*;w^-f^) -2-^JIz'OX-f ^^\7-^ (3 0 2) (0.206g) *® 

it. o 

KbG® (3 0 2) ©*rt4] 

'H-NMR(DHS0~d6, 6) : 0.87(3H, t, J=7.3Hz), 1.38-1 .43(2H, ■), 1.64-1.7K 
2H, ■), 2.54(3H, s), 3.49(2H, t, J=6.8Hz), 5.05(2H, s), 5.45(2H, s), 6.9 
8(2H, d, J=8.7Hz), 7.10(ZH, d, J=8.7H*), 7.31(1H, t, J=7.2Hz), 7.37(2H, 
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t, J=7.2Hz), 7.4K2H, d, J=7.3Hz), 7.62(1H, d, J=8.5Hz), 7.79(1H, dd, J= 
1.5 8.4Hz), 8.23(1H, s), 11.93(1H, s). 
IR(KBr) : 1684cm". 
mp : 132.4-137.7°C 0 

--fjl/) ^f-;u] -2-^f-^>X-f 5*V-J1/ (3 0 3) 

Hi0!14O»aiCav\ 3-7 , -fef-^^>'-4-=-hn$M«xf-;i/ (1. 
OOg) i:4'-70T^^-2-v7;i;7x^ (1.30b) *"b3- [N— C (2' 

x^;K0ta»»4» (0.750g) fcftfco ttV^T, ?aSW2 4 0»»fctt^ 6-x 

b*->*;u*-;u-i- [ (2'-*>7VK7 3:-;i'-w;t'> -2-* 
*-;i^>x<-f S^V-^ (3 0,3) (o.4ios) 
[{b-&& (3 0 3) <D8rt£] 

l H-NMR(CDCb, <5) : 1.40(3H, t), 2.63(3H, s), 4.39(2H, q), 5.46(2H, s), 
7.17(2H, d), 7.40-7.66(5H, a), 7.73-7.78(2H, 8.00UH, dd, J=1.5 
8.5Hz), 8.05(1H, d, J=1.2Hz) e 
<Hffi092 4 2 ;6-*;U#*'>-l- t (2' — *s7 J s.—JU—A—^{)\/) 

_2-*f7W<>X'f 5^V/~^ (3 0 4) <0^rt> 
WM!5 3<D»iSfc*l\ [ (2'->7^7x 

- ; i / _4_^;i / ) ^^^3 -2-^;i/^>X^* r vr-;i> (0.410g) d>*>6-* 

XW 5. ^ (3 0 4) (0.190g) fcftfc. 
CflS-&«l (3 0 4) ©tttt ] 

l H-NMR(DMS0-d6, <5) : 2.59(3H, s), 5.67(2H, s), 7.24(2H, d, J=8.1Hx), 7. 
53-7.64(5H, i), 7.75(1H, t, J=7.7Hz), 7.80(1H, d), 7.92(1H, d, J=7.7Hz), 
8.1ZC1H, s), 12.74UH, br s). 
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<3UW!I2 4 3 ;6- {1-79 4 )V) -1- [ 

7 J £7x-;i/-4--Ob) -2-^fM>X'f^W (3 0 5) 

-2-*-?-jl^>X4 iM-fr (0.187g) . N, H , -*;m?=;us? 

^ ^ (o.ieog) > \-zr*yx)\>*y?^ H (o.i35g) N i;7if^>* 
D$>5=-fe> (o.isog) a»e>6- (i-zrtyT.fr-fc-fr-hK'^J )\<) -i- [ 
(2 , ->>7;tf7xz;M-'f;i') -2-^^-;u^>x>{ ( 

3 0 5) (0.155g) ii/^W^A^Th^?^-. (ig&te : *dd 

* ;-;i<=20/l) kfci 04lfc. 

[<b£& (3 0 5) 

'H-NMR(DMS0-d6, <5 ) : 0.83(3H, t, J=7.4Hz), 1.34(2H, a), 1.60(2H, »),2. 

56(3H, s), 3.27(2H, ■), 5.62(2H, s), 7.23(2H, d, J=8.2Hz), 7.53-7.57( 

4H, a), 7.60(1H, d, J=7.8Hz), 7.75(1H, dt, J=1.0 RV 7.8Hz), 7.83(1H 

, dd, J=1.5 SIF 8.4Hz), 7.92(1H, d), 8.13(1H, s), 11.9Z(1H, br s). 

IR(IBr) : 2223cm _, 0 

ap : 115-118'C 

<Sil«94 7 ;2-7;i/^o-4 , -^^t7xx;i/©!!^> 
a3S^ffimT-e-78*Ct^bfex h7t h'D77> (30ml) ^ 1.6H-H- 

(30al) s->fcwC4-7*n* Wl/X> (8.33g) 
h5th*D77> (30al) »«*JDAfcSts -TTCTmiBHt^Ufc. «ET"C 

»«k*»b-CK*bfc*fliB» (6.64s) ©?l>7kh-D77> (30nl) 

(7.22?) Stf? 1 ^** (h'J7x^7*7,70) ^S>*A (0) (0.52 
g) Of h7tHD77> (30nl) MCSfi-CJfflis -JI&BtftLfco 
*BBx^;i/ (300nl) tSRU M*tt4Sn*.ttlHLfc. 3&*Ui4iStt£«* 
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TSfJfSCliltwit), ^flU^^^D^' -^^JHf7^-;i/ 

(6.05g) fcfcfc. 

'H-NMR(CDC1 3 , ff) : 2.39(3H, s), 7. 10-7.30(5H, ■), 7.39-7.49(3H, ■)„ 
<$ag0!!4 8 ; 2- 7)l*u -4 1 -^d^e^ ^;btT7 x -;i/©Kig> 
2-7MD-4'-^f;i/t7i-jb (8.70g) „ N-yn^^/7i/>>f s p ( 8 

• 32g) , 2, 2'-7yt7-f V7*f-n=hij;u (0.10 ff ) , BMit&im (150ml) 

9/1) •e$5§gT5Z.J:£<fc 0> 2-7;i>*n-4' -rD^^e^x-^cDJii 
*liU83£*§£e £££^*+}->T£llfb2-fr -5 t)2-7;i/2i-D-4'-y 

Df^fMi7x^ (4.93g) *mtzo 

'H-NMR<CDCb, 6) : 4.55(2H, s), 7. 13-7.23(2H, ■), 7.33(1H, ■), 7.43(1H, 
■), 7.47(2H, d, J=8.1Hz), 7.54(2H, d, J=8.1Hz)„ 
<§fig054 9 ; 3- [N— [ (2'-7JWDK7ir;i/-4-^;v) 7 

4©3£riStfl6l\ % S-T'-fe^;!/^^ y-4-^hD$Ji#ifx^;i, (l. 
54g) i2-7WP-4'-7*D^fJl/ i t7i^ (2.26g) a>£,3- [N- [ (2 
, -7;i/tDt7xr;| / -4-^ji,) T-fefvi/T'Sy'] -4--hD$Ji 

tl^?A (l-90g) £f§fco 

l H-NME(CDCl 3 , 6) : 1.33(3H, t, J=7.1Hz), 1.92(3H, s), 4.36(2H, n), 4.44 
(1H, d, J=4.4Hz), 5.32(1H, d, J=4.4Hz), 7.13(1H, a), 7.18-7.2Z(3H, a), 7 
.31(1H, ■), 7.40UH, dt, J=1.6 7.7Hz), 7.44(2H, d), 7.67UH, d, J=l 
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•6Hz), 7.94UH, d, J=8.4Hz), 8.15(1H, dd, J=L8 X.V 8.4Hz), 
<%Mm2 4 4 ; 6-x h*i/*)\>#-n,-\- [ (2'-7)l*n 

4-^;i/) -2-^^^>X-f (3 0 6) <D£fi£> 

*MKW2 4©#fcfcttK 3- [N- [ (2 , -7WDt7xr;i,-4-<f;i / ) 

-**7b] 7'-t^;UT^y] -4-^hD^M#S^;i/ (1.90g) a»£,6-xh* 

;i"<>X-f 5 (3 0 6) (1.53g) *®fz. 

MbS® (3 0 6) 

'H-NMR(CDGl3, <5) : 1.40(3H, t, J=7.1Hz), 2.62(3H, s), 4.38(2H, q, J=7.1 
Hz), 5.43(2H, s), 7.10-7. 17(3H, a), 7.19UH, dt, J=1.0 24V 7.5Hz), 7.31 
(1H, b), 7.38(1H, dt, J=1.8 RU 7.8Hz), 7.50(2H, dd), 7.740H, d, J=8.5 
Hz), 8.00UH, dd, J=1.4 RV 8.4Hz), 8.06(1H, s), 

<^J!S0|J2 4 5 ; 6->b;i/#**>-l- [ (2' - 7;u*p £7 
) -2-;<*-;i^>X-f (3 0 7) 

^ife0>l5 3©73*££&l\ 6-x [ (2' - 7;i^D £7 

xx;u-4->f;i,) -Z-*3-)V^yX4 X W—n, (1.50g) &£>6-# 

(3 0 7) (1.24g) *»fc. 
(3 0 7) CD^] 

'H-NMR(DMS0-d6, <5 > : 2.59(3H, s), 5.63(2H, s), 7.19(2H, d, J=8.1Hz), 7. 
24-7.3K2H, n), 7.39(1H, ■), 7.46-7. 53(3H, n), 7.62(1H, d, J=8.4Hz), 7.8 
0(1H, dd, J=1.3 RU 8.4Hz), 8.10(1H, s). 

<"£fcM2 4 6 ;6- (l-x^>7N;w*x;i/*;u;^>f ;v) -j_ [ (2* -7 
WDt7x_;i/-4--f;i/) >f-;H -2-/^^>X-f 5*V-;u (3 0 8 

nMfrlQ 8<DJ5m£.m\ 6-*;i/1fir'>-l- [ (2 J -7;i/^-pt:7xx;u- 
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W;v) -2-^5 L ;^>x-f 5^7-;^ (o.455g) x n, n' -tin* 

-friz 4 (0.409g) % 1-7** 7$ K (0.346g) x V7*f 

t^>7P7>:r-fe> (0.384g) *>*>6- (l-x^>^;w^-;^;un^>f;b) - 
1- [ (2'-7Wot7ir;l,-4-f;v) -2-^^;u^>x-f ^ ^ 

(3 0 8) (0.340g) fcfcfc. 
[<b£% (308) ©1WS] 

'H-NMR(DMS0-d6, d>) : 0.84<3H, t, J=7.3Hz), 1.39(1H, ■), 1.67(1H, ■), 2. 
57(3H, s), 3.5K1H, t), 5.60(2H, s), 7.2K2H, d, J=8.0Hz), 7.24-7.30(2H, 
a), 7.39(1H, ■), 7.48(1H, t), 7.52(.2H, d, J=8.0Hz), 7.66UH, d, J=8.5Hz 
), 7.80UH, d, J=8.5Hz), 8.25(1H, s), 11.93(1H, br a). 

^#H^TT--78*C{3^SlLfe7 ; h^t h'D77> (30al) fc, 1.6H-n- 
U^-j7A^^-y->^ (30b1) 8^T4-7Df-2-7;^Dh^i> ( 
9.21g) ®xh5fcKD75> (30al) »*fcJP;tfc«, -78-C"Cl«FH«»Lfc 
o SS£ETT?JD&&IiLTll&*Lfcg{b®& (6.64g) O^h^t KD77> (30m 
1) &fc£-78*CT-tt];?., MTrmH«#Lfc. 3-|f<i/-tf> ( 

6-63g) RTIy" h^^X (hV7^-)\,7*Z7*(>) rt=j>st!l± (0) (0.52g 

)©rh5th'D77> (3o»i) sttcM-eioit, -m&mftLtzo R&mz 

^*"*» T-^SS1-§CtK:«t Dx ffl«<D3-7;i/^-D-4-^^;i/t:7x-;u ( 

! Mflt(CDCh, 6) : 2.3K3H, d, J=1.8Hz), 7.20-7.28(3H, a), 7.34(1H, a), 
7.43(2H, t), 7.55(2H, d) 0 

<Sai^5 1 \A-7'u=Z*7-)\s-Z-7)\/*W7=-—)\'0)$tf*> 
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3-7^to-4-^f;i/t7xz;b (6.00g) „ N-7*D*;**S/ W * J? (5. 
73g) , 2, 2'-7 , ;t7^v7f-D^l-^l' (0.075g) fiWE3fift^3R (120nl 

;u=9/l) TSSiif act ffltt©4-7D?^f;i/-3-7;i/tDt7x 
-)l (8.30g) *$fco 

'H-NMR(CDC1,, 6) : 4.57(2H, s), 7.30(1H, d, J=11.0Hz), 7.34-7.40(2H, m) 
, 7.45(3H, m), 7.56(2H, d) 0 
<^mm5 2 ;3- [N— [ (3-7;^Dt7x-;i/-4-f;v) 

54g) i:3-7MD-4-7D=E^r^t7 x^;b (2.26g) fre>3- [N— [ (3 
Rif^OSJISft £2. 68gf§ tz o 

->r;iO -2-^^k>x^^;-^ 009) 

4®2r&fc«£V\ 3- [N- [ (3-7WDK7xrjM-^b) ^ 
r-fef-AT"^^] -4-=hD$M»x^fl,©aj|»tt (2.68g) 4»&6 
-x^yiM-ji,-i- [ (3-7WDt7i-;i/-4--f;W -2 

-^M^;^ (3 0 9) (1.34g) 
(3 0 9) ©4fctfx] 

•H-NMWCDCh, 6) : 1.40(3H, t, J=7.1Hz), 2.65(3H, s), 4.39(2H, q, J=7.1 
Hz), 5.46(2H, s), 6.79(1H, t, J=8.0Hz), 7.25(1H, ■), 7.34-7.40(2H, a), 7 
,41-7.47(2H, a), 7.50-7.54(2H, a), 7.74UH, d, J=8.5Hz), 7.99(1H, dd, J= 
1.5 RU 8.4Hz), 8.07(1H, d, J=1.3Hz)„ 
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<HJIS0*24 8 ; 6-*;i/tf*i/-l- [ (3-7WDt7xz;M->(Jl') 

Af-frl -2-^x;i^>x-r s*v-;u (3 l o) ro^> 

x-;u-4--<;u) -i-M-fr^X^ (i.34g) 

;t/#*S/-l- [ (3-7Wot:7iz;b-4-f;i,) -2->x;b^> 
X-f (3 10) (1.15g) fcfifc. 

[fbHrfe (310) 

'H-NMRfDHSO-dS, 5) : 2.59(3H, s), 5.64(2H, a), 7.03UH, t, J=8.0Hz), 7. 
37(1H, t, J=7.3Hz), 7.42-7.48(3H, ■), 7.56-7.68(4H, a), 7.79(1H, dd, J=l 
.4 &.V 8.4Bz), 8.1K1H, s), 12.7(1H, br s)» 

<nMM2 4 9 ;6- (1-7* >x;i/*-;i^;wve^ -i- [ (3-7;i/ 

*V\Z7 fl) j*^] -2-^M>X-f^';-A (3 11) 

**\>i/) -2-*?-;w<>x-f ;i/ (o.390g) , n, n'-tj;^^ 
•;i/y-f $*>v— ;i> (o.35ig) % i-^>^>75 k (o.297g) „ vtw 
i/9ut;>T*.l' (0.329g) fr£6- (l-y^>^;u*^;i/*;i//^^;b) -i 
- [ (3~7;i/^-D bf7i^;w-4->f ;b) -2-^;w<>Xf = *V 

(3 1 1) (Q.236g) £ftfc 0 
[<fb-£r& (311) eoftte] 

'H-NME(DMS0-d6, 6) : 0.84(3H, t), 1.38(2H, ■), 1.65(2H, a), 2.57(3H, s) 
, 3.48(2H, a), 5.63(2H, s), 6.93(1H, t, J=8.1Hz), 7.37(1H, a), 7.42-7.47 
(3H, a), 7.60(1H, dd, J=1.7 &Tf 11.8Hz), 7.62-7.68(3H, a), 7.80(1H, dd, 
J-1.5 mi 8.4Hz), 8.2K1H, d, J=1.3Hz), 11.90(1H, br s)„ 
IR(Nujol) : 1681c«-'o 
ap : 227-230"Co 
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<^H0»J2 5 0 ; 1- (2-^DD^>y;p) -6- [ (2-^ b*i/x*>) 
Z)l*-)lj3)\,>^4 )i] -2-*3-)\^<>XmrV-)\, (3 12) <D£f£> 

HiS0!l9 8<D£i£Cfti\ 1- (1^71X^-4-^;^^) -6-^;i/^df- 
>-2-x^;i/^>X^ S*V— Jl/ (0.3O0g) , N, N' -jiJltf—fyi/j * 
;i> (0.272g) > (2-i^«>x^» *;i/*>7S h- (0.258g) N i/7Ws 
i'O'j/^-fe^ (0.256g) A»f>l- (2-?DD^>s;;i/) -6- [ (2-y h^i/ 
x;i/7jx-;i/y!j;wt^^;i/] -2-^^-;i/^>X-T 5 ^v-;i/ ( 3 12) 

(0.149g) 

UtG® (312) OtJR] . . 

'H-NMR.(DMS0-d6, 6) : 0.87(3H, t, J=6.9Hz), 1.30(3H, t, J=8.0Hz), 2.89(2 
H, q, J=7.6Hz), 3.25-3. 35(2H, b), 3.63-3. 74(2H, b), 5.59(2H, s), 7.17(2H 
, d, J=8.1Hz), 7.34(1H, t, J=7.0Hz), 7.44(2H, t, J=7.6Hz), 7.58-7.68(5H, 
■), 7.82(1H, d, J=8.4Hz), 8.23(1H, s), 11.88(1H, s)„ 
IR(Nujol) : 1681cb-'o 
np : 78-81-Co 

<^II60<J2 5 1 ; 1- (2, 4-i?^DD^>^) -2-*^JU-6- (l-^> 
^>X;V*-;U5b;w < f ; c'f )l) ^>X<( SW—J\/ (3 13) (D£&> 
mMm9 8<D13&£.'&\,\ 6-*Jl/#*2>-l- (2, A-i/>7 u o^>i?;u) - 

z-/?)i"<>x>( (o.300g) , n, r i^j-jv ( 

0.323g) > l-^>^>7jl/*>7; H,-(0.301g) , i/TW^Zu^y^lzy 
(0.303g) fr£>l- (2, A-i/tDU'Oi?)]/) -2-^^-6- (l-^>-^> 

x;i/*-;i/* /wi^*;iO ^>x>f (3 l 3) (o.i96g) zmzo 

l<t&® (313) Otltt] 

l H-NMR(DMS0-d6, 6) : 0.81(3H, t, J=7.3Hz), 1.22-1.30(2H, m), 1.32-1.39( 
2H, a), 1.64-1.7K2H, b), 2.50(3H, s), 3.50(2H, t, J=7.8Hz), 5.59(2H, s) 
, 6.45(1H, d, J=8.4Hz), 7.33(1H, dd, J=2.2 RU 8.5Hz), 7.69(1H, d, J=8. 
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5Hz), 7.76UH, d, J=2.1Hz), 7.80(1H, dd, J=1.6 RV 8.5Hz), 8.10(1H, s), 

11.89UH, s)„ 
IR(Nujol) : 1682ca-'„ 
■p : 213. 2-214. 6*C, 
<^«50iJ2 5 2 ;1- (t7ir;H4-f;M^) -2-x^;b-6- [1- 

[3- 7*D/1>] 7>)],-fr-)\,ti)\,;^j ;u] ^>X^ 5 

(314) 

) -2-ifM>X^ S*V— ;U (0.300g) „ N, N' * p*J— 
)\> (0.272g) , 1- [ (3-*?-;W^) 7D;t>] x;i/*>7>5 F (0.285g) , 
VTW^tUtty?^ (0.256g) fr&l- (t7x^-4-^Mf;i) - 
2-rc^-;i,-6" [1- [3- U^l^tf) 7"d;0] ^;u*=;'l,*;i/^^-f 
^>X^^^;-;p (3 14) (0.178g) ftWfco 
Cfb#» (314) <D«5t£] 

'H-»MB(DMS0-d6, d) : 1.30<3H, t, J=7.5Hz), 1.91-1. 99(2H, a), 1.97(3H, s 
), 2.58(2H, t, J=7.2Hz), 2.90(2H, q, J=7.6Hz), 3.55-3.61(2H, ■), 5.60(2H 
, s), 7.18(2H, d, J=8.2Hz), 7.35(1H, t, J=7.3Hz), 7.44(2H, t, J=7.5Hz), 
7.60-7.66(4H, a), 7.69(1H, d, J=8.5Hz), 7.82(1H, dd, J=1.8 RV 8.5Hz), 
8.24(1H, s), 11.98(1H, s), 
IE(Nujol) : 1671ca- , e 
HP : 89.9-91.2 a C 0 

<£*W2 5 3 ; 1- (4-t7iz;Mf;i) -2-x^;b-6- (l-^> 
^>^;i/*^;uA;i//^>f )i) ^-X4 (3 15) 

ms&m9 8coyj^^\ 6-#;i>**^-i- «-k7iijm^) -2- 

x^;i/^>x-r s (o.300g) % n, it -*fr*=.)\,*?4 (0.2 
72g) > 1 — 5.>^>x;i/*>7'5 K (0.254g) * i/7V u (0. 
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256g) (4-tf7xx;i/*^;i/) -2-x*ju-6- (l-^*^^* 

=;u*^;^-f;b) ^V-^ (3 15) (o.258g) 

C-fb^^J (315) CD«tt] 

'H-NMR(DMS0-d6, <5) : 0.87(3H, t, J=7.2Hz), 1.22-1.39(4H, a), 1.30(3H, t 
, J=7.5Hz), 1.66-1. 73(2H, a), 2.90(2B, q, J=7.4Hz), 3.5K2H, t, J=7.7Hz) 
, 5.60(2H, s), 7.18(2H, d, J=8.2Hz), 7.34UH, t, J=7.4Hz), 7.44{2H, t, J 
=7.6Hz), 7.60-7. 67(4H, ■), 7.71(1H. d, J=8.4Hz), 7.8K1H, dd, J=1.6 
8.4Hz), 8.27(1H, d, J=l.lHz), U.92(1H, s). 
IR(Nujol) : .1682cm-' o 
bp : 175. 3-178. 4°C« 

<mmW2 5 4; 6- (1-7* )l) -1- (2, 4- 
VtUWOi/Jl) -2-xf-;i/«*>X-f 5*V— ;i/ (3 16) <D&&> 

fS«§0iJ9 8©*Ssfc«fiv\ (2, 4-**Dn^>s;;u) - 
2_x*;i,^>X-f 5*V-;i/ (0.300g) x N, IP 4 S *V--», < 
0.258g) , 1-7*>*;1>*>TS K (0.217g) . 5? TIT t^>* u * >7± > (0 
.262g) ipe.6- (1-7* i/yUl^x**^^^;!/) "I" (2, 4-^*OD^ 
_2-xf-;i/^>X'f ipy—fr (3 1 6) (0.253g) 

Cfli^ft (3 16) (Dtm.1 

'lWMIl(DMS0-d6, 6) : 0.85(3H, t, J=7.4Hz), 1.27(3H, t, J=7.4Hz), 1.35-1 
'.43(2H, ffl), L63-1.70(2H, b), 2.81J2H, q, J=7.4Hz), 3.5K2H, t, J=7.7Hz) 
, 5.59(2H, s), 6.4K1H, d, J=8.4Hz), 7.32(1H, dd, J=2.0 £tf 8.4Hz), 7.7 
3(1H, d, J=8.4Hz), 7.76(1H, d, J=2.0Hz), 7.8K1H, dd, J=1.5 &tf 8.5Hz), 
8.12C1H, d, J=1.6Hz), 11.87(1H, s). 
IR(Nujol) : 1694c« _, o 
op : 175.7-176. 9«C 
<JOI«2 5 5 ; 1- (4-K7x-;i//f^) -2-x^;v-6- [1- (3- 
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y^>7s)l^-)^)i;^-( )l} ^>X4 (3 17)0^ 

5*>V-;u (0.300g) , N, (P-*;u^=;us;^ s*V-;u (0 2 
72g) x 1- (3- :7*>*/W;>:f5 K (0.254g) , S/* 3Mf K * * p »> 
^^-b^ (0.256g) frfel- (4-K7iz;m^) -2-xf-;u-6- [i_ (3 
-^^b) 7 r ^>x;i/*-;i/*;i,;^Y;i/] ^>X-{ * ^V-Jl/ (3 17) (0. 
273g) Zfttzo 
Ut&® (317) 

'H-NMR(DMS0-d6, 6) : 0.85<6H, d, J=6.5Hz), 1.30(3H, t, J=7.4Hz), 1.55-1 
.62(2H, b), 1.63-1. 70(1H, ■), 2.90(2H, q, J=7.4Hz), 3.52(2H, t, J=7.9Hz) 
, 5.6K2H, s), 7.19(2H, d, J=8.3Hz), 7.35(1H, t, J=7.4Hz), 7.44(2H, t, J 
=7.5Hz), 7.61-7.66(4H, a), 7.71(1H, d, J=8.5Hz), 7.81(1H, dd, J=1.6 RV 
8.4Hz), 8.27(1H, s), 11.95(1H, 3). 
Ii(Nujol) : 1682c*- 1 o 
■P : 102.8-104. 5*C„ 

<^JSfl^2 5 6 ; 1- (2, A-VZuuiyvn,) 
-Z-tTJl-OXJ (3 18) <D^fifc> 

9HMMI 4073&fc^V\ 4-?tWU-3-rhD$Ifgif;v (1. 
525g) t^t2, l-Vtuu^yi/ft (l.42g) *>*>4- [N- (2, 4-**dd 
*t>s;;iO T-b^;i/7'5^] -3-= M3£A*Rxf-;i,fcfcfc 0 £0fc©ttai 
K1*5Cfc&<»M!l2 4®;&SETl- (2, 4-^?dd^>^) -s- x 
*/*)),X~)\,-l-*3-A,^yX<< XW-fr (3 1 8) (1.476g) fcgjftLfc 

o 

(318) 

'H-NMR(CDC1 3 , 6) : 1.42(3H, t, J=7.1Hz), 2.57(3H, s), 4.4K2H, q, J=7.1 
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Hz), 5.38(2H, s), 6.35(1H, d, J=8.4Hz), 7.09(1H, dd, J=2.0 RV 8.4Hz), 
7.16UH, d, J=8.9Hz), 7.49(1H, d, J=2.0Hz), 7.96(1H, dd, J=1.5 8.5H 
z), 8.46(1H, s) 0 

<nmm2 5 7 (2, 4-^^dd^>^) -2-^ 

^;i^>X-f (3 19) 

HiS^5 3CD£i££ftl\ 1- (2, A-i/>7VO*<>Z>)l) -5-x^>>A^ 
!)?r)h2-^;K>X'f^ , /-;i' (1.465g) a»£5-;tj;i/tf (2, 
4-^£do^>s;;iO -l-M-fr^yZJ Xf^J-ft (3 19) (l.l95g) * 

[<b-&«l (319) ©tttt] 

'H-NME(DMS0-d6, 6) : 2.48(3H, s), 5.56(2H, s), 6.53(1H, d, J=8.4Hz), 7. 
32(1H, dd, J=2.1 Slf 8.4Hz), 7.44(1H, d, J=8.4Hz), 7.73(1H, d, J=2.2Hz) 
, 7.78(1H, dd, J=1.5 Stf 8.4Hz), 8.15(1H, d, J=1.3Hz)„ 

<Hi£0>J2 5 8 ; 5- (1-:/* >7>)\>*-)VlDvn=tj )\,) -l- (2, 4- 
i/*^DD^>j;;i/) -2-^f^>X^ (3 2 0) 

H$g0!l9 8®^l:^\ 5-#;u#^>-l- (2, 4-s^dd^>v;;i/) - 
2-^;woyt-f s*v-;w (0.565g) x n, N'-*;u#=;i/S>-f ( 

0.504g) , l-ytryzfr-fryTZ K (0.427g) . >>7lf D >5 >x-te > (0 
.473g) *»65- {l-7$yZ)l*-)l'±iftrt : £'< -1- (2, 4-i^^PD^ 
>^;v) -2-*f-;^>X-r 5*V-A- (3 2 0) (0.690g) 
[fts£* (3 2 0) ©«H4] 

'H-NMRfDMSO-de, tf) : 0.87(3H, t, J=7.3Hz), 1.41(2H, n), 1.68(2H, m), 2. 
49(3H, s), 3.52(2H, a), 5.58(2H, a), 6.53(1H, d, J=8.4Hz), 7.33(1H, dd, 
J=2.1 Xtf 8.4Hz), 7.50(1H, d, J=8.5Hz), 7.73(1H, d, J=2.1Hz), 7.78(1H, 
dd, J=1.5 SIF 8.5Hz), 8.24(1H, s), 11.97(1H, br s) e 
IE(Nujol) : 1674cif 'c 
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■p : 135. 4-139. 2'Co 

<H«S0«I2 5 9 ; 1- (4- £7 xx;M?-;i/) -5-x h=^>£;i,#x;i/-2 
-x?;i/^>X'f 5. (321) ©£fi£> 

(1.50g) U^c* frV7 (1.67g) *64- [N— (4-t7i^ 

^JU) 7Dttr;i/7;;] -3-- hD^Iiixf^^fc, co^ti; 

^*;^=;i/-2-x^;u^>X-<5^-;u (3 2 1) (1.23s) Cg&Lfcc 
(321) ©*ltt] 

'H-NMR(CDCh, 6) : 1.40(3H, t, J=7.1Hz), 1.4S(3H, t, J=7.6Hz), 2.90(2H, 
q, J=7.6Hz), 4.39(2H, q, J=7.1Hz), 5.40(2H, s), 7.09(2H, d, J=8.2Hz), 

7.27UH, d, J=8.8Hz), 7.34(1H, n), 7.42(2H, t), 7.55-7.51(4H, ■), 7.97(1 

H, dd, Jsl.6 SIT 8.4Hz), 8.52(1H, d, J=1.2Hz)„ 
<%MW2SQ ; 1- (4-t7i-;Mf-;U) -5- -2-x^;u 

"<>X>r < (3 2 2) ©£fi£> 

?mM5 3©£&H#l\ 1- (4-K7ir;Mf;i/) -5-x h**>jb;M? 

^-2-i?M>;^yV^ (l.OOg) (4-li7irjMfJb) 

-5-*;^*^-2-x^;i/^>X-f XW—fr (3 2 2) (0.870g) £*§fc 0 
[fclHSJ (3 2 2) Ofttt] 

'H-WIR(I)MS0-d6, d) : 1.30(3H, t, J=7.4Hz), 2.90(2H, q, J=7.4Hz), 5.57(2 
H, s), ?.17(2B, d, J=8.3Hz), 7.33(1H, a), 7.42(2B, t), 7.63-7.57(5H, ■), 
7,81(1H S dd, J=1.6 &tf 8.6Hz), 8.18(1H, d, J=1.3Hz), 12.67QH, br s)„ 
<gffi0»J2 6 1 ; 1- (4-K7iZ^f;ir) -5- (1-7*;? ^XJIX-J], 
•fifrJ^JJl) -i-^)\,s<yx>< * (3 2 3) 

1119 8©;5r»£^\ 1- (4-f7i-;M^) -5-*;u^dri/-2- 
x^-;i/^>x>f ^^V-^ (0.400g) „ N, N'-***-^^ «$ry-;i/ (0.3 
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64g) , \-7*>*)\,*>TZ K (0.308g) , V7Wi'W?> : r*> (0.34 
2g) jfrfcl- (4-t7i^;i/^^;i/) -5- {1-7?>Z)\'*-)1±>)1}^'( 
) -2-x-^;i^>X-f * (3 2 3) (0.305b) £*#fco 

(32 3) 

'H-NME(DMS0-d6, d) : 0.86(3H, t, J=7.4Hz), l.30(3H, t, J=7.5Hz), 1.41(2 
H, b), 1.68(2H, a), 2.9K2H, q, J=7.4Hz), 3.52(2H, m), 5.59(2H, s), 7.16 
(2H, d, J=8.2Hz), 7.34(1H, t, J=7.4Hz), 7.43(2H, t), 7.59-7.65(5H, m), 7 
.80(1H, dd, J=1.6 RV 8.6Hz), 8.24(lfl, d, J=1.6Hz) J U.97(1H, br s)o 
IR(Nujol) : 1682cm-lo 
B p : 142. 9-144. 4'C 

<H$te0iJ2 6 2 ; 1- (4-t7i-;^^) -2-xfJH6- {l-th 
Z-i/x.* ^ZKfr-frtDW^J ^>X^^ (3 2 4) <d&$l> 

1>Z4 S*V-;i> (0.513g) , N, N'-:*j;b*- 
A- (0.464g) % 2-^ h*S'X#>;*.N/*>7' = h* (0.420g) . 
V7Wi/Zu*> : r*>y (0.438g) frfcl- (4-t7xzjMfM -2-x 
^;v-6- (2-^ h^^x^^^^b^-^^^^x'f no "?>x-f ( 

3 2 4) (0.487g) t'&tzo 

Ut&Vl (3 2 4) 

'H-NMR(DMS0-d6, 6) : 1.30(3H, t, J=7.5Hz), 2.90(2H, q, J=7.4Hz), 3.13(3 
H, s), 3.70-3.77<4H, n), 5.60(2H, s) 7.18(2H, d, J=8.2Hz), 7.35(1H, t, J 
^7.1Hz), 7.44(2H, t, J=7.5Hz), 7.60-7.67(4H, b), 7.70(1H, d, J=8.5Hz), 7 
.80(1H, dd, J=7.4 &T5 1.3Hz), 8.25UH, s), 11.97(1H, s)o 
IB(Nnjol) : 1684ca- , » 
■p : 94.6-97.2*Co 

<$mm2 6Z ; 6-xh^ri'AM-;i'-2-^^-l- [4- (4-7 71/ 
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4-7 , DK*r:;i,7 5>'-3-7$/'£fl*l8x*-^ (0.534g) % ^KA'J^A 

(0.374g) > £{b4- (4-7;^P^>v;i/>}-^^) (o.800g) , m 

x^;i/ (5b1) , zk (3ml) ©S^*)*75^16BIBi*#l,fc. LT 
»6ftfca»Cx*y-;i,fc36%«H (0.46g) £iO;L> *0j»jBatTT2RIB«# 

- (jSHtft : 's^>/»!8xf;i'=l/l) -e»R*-SCi:fcJ:»K 6-xh* 
i/3b;i/#-;u-2-x^;i/-i- [4- (4-7;U3i-D^>i;;u^-drv) ^>^;b] 
^>X-T **V-;u (3 2 5) (0.228g) 
[fc£*J (3 2 5) ®4M4] 

'H-NMR(CDCh, d) : 1.40(3H, t, J=7.1Hz), 1.42(3H, t, J=7.5Hz), 2.86(2H, 
q, J=7.5Hz), 4.38(2H, q, J=7.1Hz), 4.97(2H, s), 5.32(2H, s), 6.88(2H, 
d, J=8.7Hz), 6.98(2H, d, J=8.7Hz), 7.05(2H, t, J=8.7Hz), 7.37(2H, a), 7. 
76(2H, d, J=8.4Bz), 7.98(1H, dd, J=1.5 SIT 8.5Hz), 8.02(1H, s)„ 
<Hifi^I2 64 ; 6-*;i/^^rv-2-x^-;i/-l- [4- (4-7;i/^D^> 

s^u**^) ^>i;;i/] ^>x-f s*v— ;u (3 2 6) 

H1I608 5 3©^St|itiv 6-xh^i/*;i/^-;u-2-x^;u-l- [4- (4 
-7;u^-D^>i;;i/^-ipv) ^>v*;i<] 'OX^W-A (0.225g) fr*>6- 
*;i/^^ri>-2-x^;i'-l- [4- {4-7 frj-n^yy ^ 
(3 2 6) (0.175g) *#£o 
( 3 2 6 ) CDfctt] 

l H-NMR(DHS0-d6, <5 ) : 1.28(3H, t, J=7.4Hz), 2.89(2H, q, J=7.4Hz), 5.01(2 
H, s), 5.47(2H, s), 6.95(2H, d), 7.03(2H, d), 7.18<2H, t), 7.45(2H, b), 
7.62(1H, d, J=8.4Hz), 7.77(1H, d, J=8.4Hz), 8.05(lfl, s). 
<nMm2S5 ; 6- (1 -7? >Z)V*-)Vto)l>j^j )i) -2-xf-;i/- 
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-^Aig ( 3 2 7 ) (D&&> 

8©*SC^\ 6-*;i/#*£'-2-x7-;u-i- [4- (4-7;i* 
D^>^;i/^-drv) ^>i/*;H /<>X^^ (0.171k) * N, M'-*;u* 

-;us?-r $*V-;i/ (o.i37g) » t** >*;i/*>:p5. Y (o.neg) % ->-7ifK*> 
*n£>7=-fe> (0.129g) ipe>iS^©6- (l-T^^^xji/^w^ji/) 
-2-x^;i/-i- [4- U-7fr*ui>t/frt*i') ^>7^ = 7 

Ds 6- (1-7** >a;i/*x;w*ji/;^-f ;u) -2- 
x^-;i/-i- [4- (4-7;i/^-D^>^ju^-^^) ^>s>;i/] ^>X4ZW- 
)IT>^-^A^ ( 3 2 7) (O.HOg) 
[<bl!r& (3 2 7) <0*tt] 

'H-NMR(DMS0-d6, <5) : 0.83(3H, t), 1.25(3H, t), 1.35(2H, m),1.61(2H, a), 
2.84(2H, q), 3.27(2H, a), 5.0H2H, s), S.42(2H, s), 6.95(2H, d, J=7.8Hz 

), 7.02(2H, d, J=7.8Hz), 7.17(2H, t), 7.44(2H, ■), 7.57(1H, d, J=8.1Hz), 
7.82(1H, d, J=8.1Hz), 8.12UH, s). 

IR(Nujol) : 1614CB-'- 

■p : 105-1 15'C. 

<m&W2 6 6 ; 1- [4- (3, 4-^DD^>^*^) ^Oi^l/] - 
G-x. Y*i/iJ frX—JV-Z-^v-fr^yXJ XW—fr (3 2 8) 

fyt£0!l2 6 3©S£C^U, 4-7 , Dt^x;i/7'5:y-3-jf U^ftfSif 
^ (1.81g) J: (3, 4-y^nD^^'» ^>v>>V (3.18g) i? 
61- [4- (3, 4-i'?Dn'<>'»t^>) ^>i*;i/] -6-xhir>'*Jl'^- 
;w-2-x^-;i/^>X'f S *V-;i> ( 3 2 8) (2.01g) fe»fc. 

[fc£r& (3 2 8 ) 

'H-NHR(CDCh, tf) : 1.40(3H, t, J=7.1Hz), 1.42(3H, t, J=7.5Hz), 2.86(2H, 
q, J=7.5Hz), 4.38C2H, q, J=7.1Hz), 4.97(2H, s), 5.33(2H, s), 6.87(2H, m 
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), 6.98(2H, ■), 7.22(1H, dd, J=2.0 &tf 8.31k), 7.44(1H, d, J=8.3Hz), 7. 
S0(1H, d, J=2.0Hz), 7.76(1H, d, J=8.6Hz), 7.97(1H, dd, J=1.6 RU 8.6Hz) 
, 8.02(1H, d, J=1.3Hz)o 

<HM2 6 7 ; [4- (3, 4- *J9 n ui^yn,** 

i/) -2-xf-;i/^>X-f (3 2 9) O^J5fc> 

3 0^ttfcttv^ 6-xh*i>jb;W*r;i/-2-x*;u-i- [4- (4 
- 7 ;i/ ^>i>;t/] "c>X-f 5 i'V— ;i/ (2.0ig) fre>6-# 
;u#**>-l- [4- (3, 4-y^nD^>y^S/) -2-x^;v 
'OX-f S*V-;M 3 2 9 ) (1.82g) 
[fc£*9 (3 2 9) ©»tt] 

'H-NMR(DMS0-d6, <5) : 1.28(3H, t), 2.88(2H, q), 5.05(2H, s), 5.47(2H, s) 
, 6.96(2H, d), 7.04(2H, d), 7.39(1H, a), 7. 88-7. 59( 3H, o), 7.78(1H, d, J 
=8.4Hz), 8.06UH, s). 

<HJI6^2 6 8 ; 6- (l-7^^;v*-^*;w^^l) -1- [4- (3, 
4-^£d a^>i^)i^^» ^>^;u] -2-x^-;b^>x-r 5. yj-)\>7> 
t-^AJI (3 3 0) <D^J&> 

nmm9 8CDft&izm\ 6-*)\<#*c f s-i- C4- (3. 4-^nDA>i! 
;v^^ri/) ^>^;H -2-x?-;w*>X>f (o.soog) , N, N'-*;i/ 

X=.)\,V<< IW-jl (0.356g) , X*>x;i/*>:^ K (0.301g) % */7*f\Z 
«>^D<f7>x"b> (0.334g) frfesafltetf- (l-X^>x;i/^x;i/3!};i/M-^>r;u 
) -1- [4- (3, 4-^^DP^>^;u*^ri/) ^>^3 -2-x5 L ;i/^>X 

1- C4- (3, 4-'>*^OD^>^;U^^r'» -2-x^;i/^>X^ 5 

*V-*7>*x*2»tt (3 3 0) (0.51g) £#fco 
Cft^* (3 3 0) 
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'H-NMR(DMS0-d6, 6) : 0.82(3H, t, J=7.3Hz), 1.26(3H, t, J=7.4Hz), 1.31(2 
H, n), 1.54(2H, b), 2.84(2H, q, J=7.4Hz), 3.07(2H, a), 5.05(2H, s), 5.41 
<2H, s), 6.95(2H, d, J=8.7Hz), 7.00(2H, d, J=8.7Hz), 7.41(1H, d, J=8.2Hz 
), 7.46(1H, d, J=8.4Hz), 7.62(1H, d, J=8.2Hz), 7.68(1H, s), 7.81(1H, d, 
J=8.4Hz), 7.97(1H, s). 
IB(Nujol) : 1540ca-'. 
op : 99. 5-101. 5*C 0 

<mm2 6 9 ; 1- (4-t7ir;M^) -6- (n-X^*;^^ 
)l) -2-x.3-)l^Xj (3 3 1) (D&&> 

nMffll 5(D^mzm\ l- (4-t:7i^Mf;i/) -S-2Buti)itf- 
;i/-2-i^-;i/^.>X-f = y*J—)immt% (0.400g) \ (0.233g 
) , ^^h'Jx^v?^ (0.215g) frZl- (4-t7xzj^^) -6- 
(n-X^;i/>b;w^;i,) -2-x^;u^>X-f (3 3 1 ) (0.295g 

) S^fco 

llt&®} (331) <D®I&] 

'H-NMR(DMS0-d6, 6) : 0.95(3H, t, J=7.3Hz), 1.37-1.48(2H, a), 1.45(3H, 
t, J=7.4flz), 1.57-1.63(2H, m), 2.90(2H, q, J=7.5Hz), 3.46(2H, q, J=7.1Hz 
), 5.42(2H, s), 6.16{1H, br s), 7.10(2H, d, J=8.1Hz), 7.34<1H, t, J=7.5H 
z), 7.42(2H, t, J=7.5Hz), 7.48-7.57(5H, a), 7.87(1H, d, J=8.4Hz), 7.91(1 
H, s)o 

IR(Nujol) : 1621ca- l 0 
ap : 170.5-173. 0-Co 

<fSJ&082 7 O ; 1- (4-t7i-;^^) -2-xr;i/-6- {<t7*J— 
;u-2--f;i/*;w^-r;u) ^>X^f ^ jrv—fr (3 3 2) <d-&&> 

Jl/-2-:r.^;i/'<>X>1' 5*V-;HSK« (0.400g) N 2-7^?7V-;i/ (0. 
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318g) % > (0.215g) (4- £7 xx;M^;i,) - 

2-xf-;i,-6- (f7V*-;i'-2-^;W;i/;^'f;v) ^>X-f * *V-Jl> (3 
3 2) (0.179s) 

( 3 3 2) <0»tt] 

'H-NMR(DMS0-d6, 6) : 1.48(3H, t, J=7.5Hz), 2.95(2H, q, J=7.5Hz), 5.41(2 
H, s), 6.94(1H, d, J=3.6Hz), 7.06(2H, d, J=8.1Hz), 7.26(1H, d, J=3.6Hz), 
7.32(1H, t, J=7.4Hz), 7.39(2H, t, J=7.3Hz), 7.47-7.51(48, ■), 7.87(2H, 
s), 8.03(1H, s), 11. 15(1H, s) 0 
IE(Hujol) : 16S2ci-'o 
up : 225.5-227. 7*C„ 

<%Um2 7 1; 1- (4-C7ir^f^) -2-x^-;i/-6- (2-£V 
V)Vi3)\,n=z<( )\,) ^>X-f (3 3 3) ©£(fc> 

x^;i/^>x-r (O.300g) s N, N' -*;u#=;ws?-f s *v-;w (0.2 

72g) , Z-TSytTUS^ (0.158g) , s;7"!f D > (0.256g) 

£1- (4- tT7^xjM?-;u) -2-x^;i,-6- (2- t' U i^U^l^^E-Ol/) 
><>X-f 5. )l ( 3 3 3) (0.116g) S^fco 
(3 3 3) ©*Jtt] 

l H-NMR(CDCh, d) : 1.47(3H, t, J=7.6Hz), 2.93(2H, q, J=7.4Hz), 5.45{2H, 
s), 7.06(1H, dd, J=7.4 RU 4.9Hz), 7.10(2H, d, J=8.1Hz), 7.34(1H, t, J 
=7.4Hz), 7.42(2H, t, J=7.6Hz), 7.5d-7.55(4H, ■ ), 7.75(1H, t, J=7.9Hz), 7 
.79(1H, d, J=8.4Hz), 7.86(1H, d, J=8.4Hz), 7.98(1H, s), 8.30(1H, d, J=6. 
2Hz), 8.38UH, d, J=8.4Hz), 8.62(lH,s), 
IE(Nujol) : 1661cb-'- 
BP : 16D. 9-164. 5*C. 

<nmm2 72; e- di-x^i/T^w^f jio -1- (2, 
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>v;u) -2-;<x.>U^>X-f ZW—fr (3 3 4) 

fS3fc0!! 1 5©^iStflEi\ S-^DDiiWz;i/-i- (2, 4-^£od^>v 
;U) -2-x?^^>X-f *?V-;i/*M (0.300g) % h>Jx?;i/75> (0.1 
81g) x n-y^-)UTl> (0.196g) 4>S>6- )i) -i- (2 

, 4-S>*dd^>£/;i,) -2-**Jl/*>X-f ^./-.H, (3 3 4) (0.156g) 

litttto (33 4) ©«tt] 

'H-NMR(CDC1 3 , d) : 0.96(3H, t, J=7.3Hz), 1 . 37-1 .43(2H, ■), 1.55-1.62(2H 
, a), 2.56(3H, s), 3.46(2H, q, J=7.0Hz), 5.40(2H, s), 6.15UH, br s), 6. 
32UB, d, J=8.5Hz), 7.07(1H, d, J=8.4Hz), 7.48(1H, d, J=2.0Hz), 7.55UH, 
d, J=8.4Hz), 7.74(1H, d, J=8.4Hz), 7.79(lH,s) 0 
IE(Nujol) : 1636cm- 1 o 
bp : 146.6-147. 5'C 

<SSoSWI5 3 ; 3- [sec- (2, 4-^^DD7x^) T X S~] -4-- h 

3-7WD-4-zfD$,|f|t (0.877g) hsec- (2, 4-i/?nn7 

(2.25g) oi>;ix> (5al) 8tt&i5B3n&nMffiUfe B &J££S 

3- [sec- (2, 4-i^^DD7x^) TS^] -4-=hn£AM«Dfi£ 
$$)£&fco :jiti^;-;b (80il^.i:97%5£& (3.0g) tin*, 4.5B#fSJo 

aE*^u*y;i/*7A^D-? , hir77-f- (Mtt : ^*-9->/i£g?x^;u = 
2/1) T-mmtZZ 3- [sec- (2, 4-^DD7x*f;i/) 75 ^ 

] -4-- h □$Ifgx?;b (i.i6g) fcfcfc. 
[ft^©^] 
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'H-NTODCla, 6) : 1.35(3H, t, J=7.1Hz), 1.64(3H, d, J=6.6Hz), 4.30(2H, 
q, J=7.1Hz), 5.16(1H, ■), 7.18-7.3K4H, n), 7.43UH, d, J=2.0Hz), 8.21( 
1H, d, J=8.8Hz), 8.34(1H, d, J=5Hz) 0 
<KjiW5 4 ; [sec- (2, 4-*/>DD7i*f jl) 

3- [sec- (2, 4-i^DD7x*?-Jl/) T^y] -4-rhD$I8ftif 
* (1.14c) x StcK (1.60s) , x*;-;i/ (lOal) *J:v»» (5ml) CDig£ 

*rt,AfclO%*R?ttmbfc. h U ?A*jgftT-ft#L 

-3- [sec- (2, 4-y*DD7x*^) gJ&SKxf-A (0.920g) 

'H-NHR(CDCL, d) : 1.3K3H, t, J=7.1Hz), 1.52(3H. d, J=6.7Hz), 3.560H, 
br s), 3.79<2H, br s), 4.23(2H, q, J=7.1Hz), 4.96(1H, q, J=6.7Hz), 6.68 
(1H, d, J=8.0Hz), 7.03UH, d, J=1.7Hz), 7.15(1H, dd, J=2.1 RV 8.4Hz), 
7.35(1H, d, J=8.4Hz), 7.39-7.43(2H, ■). 

<MMto2 7 3; 1- [sec- (2, 4-^DD7i^) ] -6-x 
^iW-Jb-Z-^MVX-f S (3 3 5) <D<&WL> 

4- 7 K J -3- [sec- (2, 4-S^tJCJ7x*^;i,) 7\J} £Jt#&x^ 
;k (0.900g) ©^«J^*> (2.0ml) S&fcU 81TT«ft7tfA (0.243g) £ 

e*-rS£fcC«t>K 4-4-7-trf^7^;-3- [sec- (2, 4-i??DD7i 
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(20al) HjgfrU 36%igK (0.4ml) ZfiUZ.X2#mmJ%mi,tzo £8* 

& : SS?x5 L ;w/^^y-;P=20/l) T-ESl-fSCliit;:^ 1- [sec- (2, 
4-i^DD7x*?-;i/) ] -6-x h^r->^;i/^x;u-2-^^;i,^>Xi' $ V 

VT-;U (3 3 5) (0.700g) *®tzo 
Z4t&&) (3 3 5) 

'H-NMR(CDCb, 6) : 1.38(3H, t, J=7.2Hz), 2.01(3H, d, J=7.2Hz), 2.63(3H, 
s), 4.29-4.40(2H, ■), 5.89(1H, q, J=7.2Hz), 7.37(1H, dd, J=2.2 RU 8.4 
Hz), 7.40UH, d, J=2.0Hz), 7.52(1H. d, J=8.4Hz), 7.67(1H, d, J=8.4Hz), 7 
-86(1H, s), 7.9K1H, dd, J=1.4 RV 8.4Hz)„ 

<^Mm2 7A ; 6-#Jl/tf^>-l- [sec- (2, 4- u u y x^f-;v 
) ] -Z-tf-JVOXJ 5.W-)\< (3 3 6) 

HigfllS 3(Dfim\zm\ 1- [sec- (2, 4-J/^DD7z^) ] -6- 
x h ^r>> *;^r;i/-2-^ ^K>X-f ^ (0.690g) ti><bS-t>)l#* 
*>-l- [sec- (2, 4-^DD7i^f;i/) ] -2-^5 L ;i/^>X-i' 
)\, (3 3 6) (0.447g) 

Ut&® (3 3 6) ©fete] 
:'H-NMR(DMS0~d6, d) : 1.88(3H, d, J=6.8Hz), 2.57(3H, s), 6.01(1H, q), 7. 
55(1H, d), 7.60-7.67(3H, n), 7.7K1H, d), 7.89(1H, d), 12.65(1H, br s) 

<HJ|j0iJ2 7 5 ; 6- (l-7*>*;i/*x;u#;i/n^>f;i/) -1- [sec- ( 
2, 4-v^DD7x^^;i/) ] -2-^^;i/^<>X^ ^ (3 3 7) 

fU60!!9 8©£&fcHi£V\ [sec- (2, 4-^^DD7x 

*?-JV) ] -Z-tf-frsOZJ XW-fr (0.433g) ^ N, N' —h)\,X-)\,*/<( 
(0.412g) ^ 7^>^*>7^ K (0.348g) % iST? \L*s>7 U £ > 
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x-b> (0.386g) ipe,6- (l-7^>7JU^-;U>b;b^'^^;u) -l- [sec- ( 
2, 4-i;?DD7i^^) ] -2-p^;i/^>X<T (3 3 7) (g) 

[flS^* (3 3 7) <D«t] 

'H-NMR(DHS0-d6, d) : 0.84(3H, t, J=7.3Hz), 1.34(2H, a), 1.57(2H, a), 1. 
89(3H, d, J=7.0Hz), 2.49(3fl, s), 3.07(2H, a), 5.954(1H, q, J=7.0Hz), 7.4 
K1H, d, J=8.7Hz), 7.56(1H, dd, J=2.2 RU 8.5Hz), 7.61(1H, d, J=2.1Hz), 
7.74-7.79(3H, n) 0 

<^M&\2 7 6 J- (^-t^xzjMf/tf) -2-xf-;i/-6- (7x-;u 
*;w^-f/u) ^<>>c'-f (3 38) ®-&e£> 

^Jfc09 1 5 0SSt^\ 1- (4-t7iz;MfA) 
fr-2-3L*J\,i>X4 $ ^V-^iggtfg (0.300g) , V U if/I/7 ^ > (0.243 
g) s T-V> (0.224g) (4-t7ir;Mf;i/) -2-^^-6- ( 

7xz;^;w^^;i) ^>X-f ( 3 3 8 ) (0.195g) £f#fc 0 

[-ffc-&» (3 3 8) 

'H-NMKCDCla, (5) : 1.47(3H, t, J=7.5Hz), 2.93(2H, q, J=7.5Hz), 5.44(2H, 
s), 7.1K2H, d, J=8.2Hz), 7.14I1H, t, J=7.4Bz), 7.32-7.38(3H, a), 7.42( 
2H, t, J=7.4Bz), 7.51-7. 54(4H, a), 7.63(2H, d, J=7.8Hz), 7.69(1H, dd, J= 
8.4 J&V 1.6Ha), 7.84(1H, d, J=8.4flz), 7.88(1H, br s), 7.97(lH,d,J=1.5Hz 
). 

IR(Nujol) : 1647m- 1 . 
bp : 171.7-172. l'Co 
<£K0!2 7 7 ; 1- (4-K7s=^?;i/) -2-x^;u-6- (1, 3, 4 

-^7vTvr-;b-2-^*;w^;t,) ^>X>f 5 (3 3 9) . 

^Sfe9 8cQ73&£ftl\ 1- (4- t:7x-;M^;i/) -6-#;utf^-2-x 
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^;w*>X-f s*v-;u (o.300g) x N, N* ZW-* (0.272 
g) , 3, i-mST^-fr (0.170g) . i?rifCi'^n^>7= 

-fe> (O.Z56g) iP^l- (4-t7i-iM^) -2-x-^;V-6- (J, 3, 4- 
f7i ; 7 v;_^_2-^;^;^^^|/} 'OX-f ^ ^V-^ (3 3 9 ) (0.23 

4g) *®tzo 

( 3 3 9) ofctt] 

'H-NHRtCDCh, 5 ) : 1.45(3H, t, J=7.5Hz), 2.90(2H, q, J=7.5Hz), 5.53(2H,s 
), 7.07(2H, d, J=8.3Hz), 7.33(1H, t, J=7.5Hz), 7.40(2H, t, J=7.3Hz), 7.5 
214H, d, J=8.2Hzh.7.89(lH, d, J=8.5Hz), 8.08(1H, dd, J=8.5 RTF 1.6Hz), 
8.34(1H, d, J=1.2flz), 7.60(1H, s), 12.26(1H, s)„ 
IR(Nujol) : 1654cn-'c 
bp : 230.1-233.4'C. 

<nnM2 7 8 ; 1- (4-K7i=^f^) -2-x^»-6- (rh^/ 

)U) (3 4 0) <D^$L> 

(0.300g) , N, N'-^tfx;^ ^V-;U (0.2. 
72g) , S-T^JrY^J-fr (0.143g) ^ 5?7"lfe->^n'i>>x-fe> (0.256g 
) (4-t7ir;M^) -2-x^;u-6- (r- h 5 7-;u-5--f * 

*;W^-f;V) ^^5^;^ (3 4 0) (0.135g) Zfttzo 
[lt&® (34 0) ©M43 

l H-NML(DMS0-d6, <5 ) : 1.32(3H, t, J=7.5Hz), 2.93(2H, q, J=7.5Hz), 5.6H2H 
, s), 7.23(2H, d, J=8.1Hz), 7.34(1H, t, J=7.4Hz), 7.44(ZH, t, J=7.6Hz), 
7.60-7.67(4H, a), 7.76<1H, d, J=8.5Hz), 7.98(IH, d, J=8.6Hz), 8.46UH, s 
), 12.30<1H, s), 15.950H, s). 
IE(Nujol) : 1667ca-*e 
bp : 273.1-276.0*Ce 
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<nm®2 7 9 ; 1- (4-e7x^;M*;tO -2-x^;i/-6- (i, 3, 4 
-hi) ? s )—)\/—Z — <t friUM^J )\/) (3 4 1) GD£$ 

> 

«W9 80»attfi6i\ 1- (4-K7ir;Mf;i/) -6-*;i/^^-2- 
x^>X^>^;-;i/ (0.300g) , N, N' -tiJlX-fritJ = ^\/-;u (0.2 
72g) . 3-7 ^y-l, 3, 4-hU7'\/-;u (0.141g) % i/'T-lf ti/^D«j7>7 r 
-fe> (0.256g) *e>l- (4-C7*=.;Mf-^) -2-oi^;i,-6- (1, 3, 4- 
h U?V-^-3-f^*;W^>f;i,) sOXj (3 4 1 ) (0.224g 

) ZfttZa 

UtG® (341) 

'H-NMR(DMS0-d6,<5) : 1.33(3H, t, J=7.4Hz), 2.93(2H, q, J=7.4Hz), 5.63(2H 
, s), 7.17(2H, d, J=8.3Hz), 7.35(1H, t, J=7.4Hz), 7.44(2H, t, J=7.5Hz), 
7.60-7.65(4H, n), 7.78(1H, d, J=7.4Hz), 7.83{1H, dd, J=8.4 1.5Hz), 
8.17(1H, s), 8.77(2H, s), 12.04UH, s), 
IB(Nujoi) : 1675cb-'o 
ap : 263.4-286. 2*C 0 

<Hffiffll2 8 0 ; 1- (4-K7sr;Mf;i/) -2-^)l-S- (1, 3, 4 
-^VT^-JU-Z-^JV^^^^JI) ^>ZJ (3 4 2) 

> 

ifM^X'f^*;-^ (0.300g) > v i, JP-^Jbfc^-f »arvT-;p (0.2 
72g) > 2-=T$,/-l, 3, 4-hV7y-;p (O.Hlg) % £>*T1f bf->^ D ^ >^ 
■fe> (0.256g) d»e>l- (4-t7i;;Mf;i.) -2-x^;i/-6- (1, 3, 4- 
h Ur\/-;u-2--f ji/jb/wt^-ou) *t>X<1 (3 4 2) (0.215s 

(3 4 2) 
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'H-NMR(DMS0-d6, 6) : 1.3K3H, t, J=7.4Hz), 2.92(2H, q, J=7.4Hz), 5.60(2 
H, s), 7.23(2H, d, J=7.8Hz), 7.34UH, t, J=7.2Hz), 7.44(2H, t, J=7.6Hz), 
7.60-7.66(4H, n), 7.72(1H, d, J=8.3Hz), 7.78(1H, s), 7.95(1H, d, J=8.3H 
z), 8.43UH, s), 11.85(1H, s), 13.57UH, s). 
IR(Nujol) : 1659cn-'o 
ap : 306.0*C(#jg)o 

<Hffi^J2 8 1 ; 1- (4-t7xr;^f^) -2-x*^-6- (3-K'J 
Vfr-hw^fr) *y-X4 Ktr*J-n> (3 4 3) <o-&m> 

i^M>X-f5^-^ (0.300g) , N, M'-*;i/*:^5M 5^-* (0-2 
72g) x 3-7=1 yeU*> (0.1S8g) , SUITES'* ne?>:r-fe> (0.256g) t? 
61- (4-K7x-Wf;b) -2-x^-6- o-t'j^*;^^^) 
/^X-f 5 $*V-;i/ (3 4 3) (0.229g) 
[fl:^«3 ( 3 4 3) 

'H-WQKCDCh, <5) : 1.47(3H, t, J=7.6Hz), 2.93(2H, q, J=7.4Hz), 5.45(2H, 
s), 7.10(2H, d, J=8.1Hz), 7.29-7.36(2H, ■). 7.42(2H, t, J=7.4Hz), 7.53( 
4H, d, J=8.0Hz), 7.7K1H, d, J=8.5Hz), 7.86(1H, d, J=8.4Hz), 7.97(1H, s) 
, 7.98(1H, s), 8.27(1H, d, J=8.4Hz), 8.38QH, d, J=4.7Hz), 8.68UH, d, J 
=2.5H2)o 

IR(Hujol) : 1644CB' 1 . 
mp : 124.4-125. 6'C. 

<^Ste^I2 8 2 ; 1- (2, 4-^dd^>^) -2-/f-*-B- (2-K 
i;^V*W^;0 ^>X>f ^V-* (3 4 4) (D&&> 

2-yf-;^>X-f S^vT-;b (0.300g) , M, R' 4 * *V-A ( 
0.290g) , 2-T^^'J^> (0.168g) , *7lf * n * >tH: > (0.273g 
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) j>e>i- (2, 4-^DD^>yji') -2-*y-)i-s- (2-c;y;i'*;u^ 

-<;i/) "«>X-r$*V-;i/ (3 4 4) (0.152g) 
(3 44) 

'H-NHR(CDC1 3 , d) : 2.59(3H, s), 5.43(2H, s), 6.33(1H, d, J=8.4Hz), 7.06 
-7.10(2H, ■), 7.50UH, d, J=2.1Hz), 7.77(1H, dt, J=7.8 &T5 1.9H*), 7.83 
(2H, s), 7.88(1H, s), 8.30(1H, d, J=3.7Hz), 8.39(1H, d, J=8.3Rz), 8.78(1 
H, s) 0 

IR(Nujol) : 1666cb-' 0 
mp : 157.4-159. 2*Co 

<HS6#]2 8 3 ; 1- (4-t7i-;M^) -2-^?;i/-6- (4-t"'J 

^;i/*;ws^^;i/) ^>x-f;^-^ (3 4 5) <d-&j£> 

i^;u^>X^ ^*v— ;u (o.300g) , N, r (0.2 

72g) , 4-7^ KVv> (0.158g) . j;7ifK5'i'D*>7 J -fe> (0.256g) 

e,i- (4-t7xr;Mf;^) -2-x?-;i/-6- (4-£ >j sw*;^^ 
^>X^y\/-;t/ (3 4 5) (0.153g) 
C-fb^DJ (34 5) ©«Wt] 

l H-NMR(CDCl 3 , <5) : 1.48(3H, t, J=7.4Hz), 2.94(2H, q, J=7.4Hz), 5.45(2H, 
s), 7.10(2H, d, J=8.1Hz), 7.35(1H, t, J=7.4Hz), 7.42(2H, t, J=7.4Hz), 7 
.50-7.60(6H, n), 7.69K1H, d, J=7.8Hz), 7.86(1H, d, J=8.3Hz), 7.95(1H, s 
), 7.99(1H, br s), 8.54(2H, dd, J=1.5 Xtf 4.7Hz)„ 
IR(Nujol) : 1663ca-'o 
BP : 123. 8-124. 7°C 0 
<£{£0>!55; K- (1-7^>XM-^ - 4-7tfjb7U-3- 

KjI0*2 8(D^Wzm\ 4-7*?)\sTZ;-3--hu%&&& (lO.Og 
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) > N, H* -tUlX-JliSJ I ?*J-)l (9.40g) N 1 -7^>^)V^>TK K ( 
7.92g) Hi.X^ t JT^\L i y^ut>>7 1 ^ (8.83s) fr&N- (1-7**>*;|/* 
— 4 — 7'-fe^-;i'7' 5 y — 3 — — K D^c>X7 $ K (10.75g) fcfcfc. 

'H-NMR(DMS0-d6, 6) : 0.87(3H, t, J=7.4Hz), 1.37-1.44(2H, m), 1.64-1.7K 
2H, a), 2.12(3H, a), 3.52(2H, t, J=7.7Hz), 7.83(1H, d, J=8.6Hz), 8.ZK1H 
, dd, J=8.6 2.1Hz), 8.54(1H, d, J=2.2Hz), 10.56(1H, s), 12.32(1H, s 

)o 

<§i£0>J5 6 ; N- (1-7*>Z)V*-)1) - 3 -T K ; - 4 -T-t^-)l 

y-3--hD^>X7U" (10.75g) fr&H- ( 1 -79 -3 
-7^-4-7-feW?>"<>X7$H (3.04g) £f§fc 0 

'H-NME(DMS0-d6, 6) : 0.86(3H, t, J=7.3Hz), 1.33-1.43(2B, b), 1.59-1.67( 

2H, a), 2.07(3H, s), 3.37-3.43(2H, t), 5.12(2B, br s), 7.13UH, dd, J=8. 

2 RU 2.0Hz), 7.28(1H, d, J=1.9Hz), 7.40(1H, d, J=8.3Hz), 9.09(1H, s), 
<®&M 5 7 ; N— ( 1 — 79 >7.)l*-)U) - 4 -T-t^-)lT =7-3- 
[4- (2-K'J S?;i>) ^>^7$;_]a>X7^ K©8&6> 
.H36«3 2©£8tf:fl£tr\ N— (1 -.79>X)l*-)\>) -3-7= /-4- 

7tf;i/7^^>X7U' (0.400g) i:2- [ (4-7Di^f^) 7 x~;U 

] eus;> (o.477g) *>e>N- (i-7*>*;n*=;io -4-7-fe^-;i/7'5 j 

-3 - [4- (2-t'J-») 'OWU] ^<>X7; F©ffi£j*«4f9fc 

<Hife0!J2 8 4 ; 6- (l-r^a/l/tf^lobJW^-f;!,) -1- [4- ( 
2-KU5W ^>^JU] -2-^f-;^>X-f (3 4 6) 
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n.MMl 8 3<D£&(::fti^ ±S3©N- ( 1 -7? -a-t^ 
3-)VTl;-Z- [4- (2-K'Jy» ^>y;P7U] ^>X7; KCDffi^ 
fi£feiP?>6- ( 1 -y^>7.)^-)Vi3)V^>( )l) -1- [4- 

*>s;;i/] -2-^^-;i/^>x>f ^ (3 4 6) (o.330g) zmz. 

(3 4 6) <D®m 

l H-NMR(DMS0-d6, 6) : 0.82(3H, t), 1.37-1.46(2H, b), 1.54-1. 61(2H, d), 2 
.54(3H, s), 3.10(2H, t, J=7.8Hz), 5.57(2H, s), 7.19(2H, d, J=7.5Hz), 7.3 
3(1H, t, J=5.2Hz), 7.49(1H, d, J=8.4Hz), 7.82-7.87(2H, m), 7.90UH, d, J 
=8.0Hz), 8.01-8. 04(3H, a), 8.63(1H, d, J=4.2Hz)o 
IR(Nujol) : 1722cn-' 0 
mp : 292.4 - 298.4*Co 

<Hffi0!l2 8 5; 5 -2uu7s)\>-fr-)l- 1 - ( 2 , 4->^dd^>/;|/ 
) - Z-**)\,^yX4 S*V-;i> (3 4 7) &£V6-?VBZ}i*-)\,-i 

- (2, 4-i?^DD'<>^) -2-^M>X^^;-;b (3 4 8 ) <D 

&®T, ^nnx;p^>g? (20nl) il 1 - (2, 4 D n^>^;i/) -2 
-^*-;w*>x^ 5 (4.00g) £io;t, ^&T248${s, 80*CTi.5Btoj£ 

#Lfco SJ&ftfciaQktc&tt, ffi Hi Lfc#A#©@#£«SiJT 5 5- 
^OD7A*r;i/- 1 - (2, 4-/?DDA>i;;|,) - 2 -^^;b^>XY 5 
*V-;i> (3 4 7) fc6-^DD^i/^-l- (2, A-Wuu^yyii 
) - 2 -^fM>X-f 5. *V-;b (3*4 8) ©ig^fcfffco c©4>©fctit*, 

<^ffi052 8 6 ; 5-T^y^;u*-JU- 1 - (2, 4-^^dd^>^ 
) -2-*f-;t/^>X^S*V-;i/ (3 4 9) *5«fctf6 -7> X J 1 

- (2, 4-2/*£dd^>S/-;u) -2-^f-;i"^>x-f $*v-* (3 5 0) o 
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ili«2 8 5t-{ie,nfc5-^DD^;^-^-l- (2, 4-y^DD^> 
- 2-^^;i/^>X-f iy^-)Vt6-^^nx)^-)l- 1 - (2,4 
-v^dd^O^JI/) -2-*^;i/^>X4 ^v'-.M/CDig&feifciu a*.£25% 
T>x^7'7K(100nl)T'^fiTmiaii3! ! Sbfco @#£iSS'J-f 5C1 t\z£ ?k 5- 
7^;^ii/^-l- (2, A-i/tuwoi/fr) -2-*^;i^>X'f 5. 
*V-;M34 9) i:6-7'^y^;i'*-;i/- 1 - (2, A-v^uu^yj)^ 

) - 2-pWl/-<>X>f (3 5 0) (Dl/mG® (2.68g) 

(3 4 9) (3 5 0) OM&®<0®&'\ 

'H-NMR(CDaOD, 5) : 2.520/2H, s), 2.54(3/2H, s), 5.54(2H, s), 6.55(1H, 
d, J=6.9Hz), 7.17(1H, d, J=8.0Hz), 7.52(1H, s), 7.65-7.78(2H, m), 7.82(1 
/2H, s), 8.1K1/2H, s)o 

<%Mm2 8 7 ; 6- (n-^P'J^7U^*-;i/) - 1- (2, 4- 
i>'irDD^>^;i/) - 2 -/^'OX-f 5 ^V-;i/ (3 5 1) ££17 5- (n 

/x;w*^;i/) -l- (2, 4-y^DD^>^) -2-*^ 
;i/^>XW A (3 5 2) 0-&&> 

5 l - (2, 4-i?^nD^>y;v) -2 -^x;^> 

x^;y;-;i/fc6-7$/7;i/«-i- (2, 4-^^DD^>y>ii/) - 

2-^^;P^>X>f \ (0.500g) t^DD*;i/A (lal) 

, h ')xf;V7 5> (0.56al) . Jgftn-Ml' (0.326g) £irax. MSf48 

*y-;i/=95/5) T*tS£-r*c 5- (n-^U'j;i/75 

) -1- (2, - 2 -*x;i^>x>r * M-n,t 6 - 

(n-^l/'jAT^y^*^) -1- (2, 4-i;^DD^>i;;v) -2- 

/^;^>xw **V— (o.360g) $ ^c^e^u a^;^ 

7A^D?h^7^- : = 1/1-1/4) Tit 
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Kll-acfcfcJ:*), 6- (n-/su *))17Z J xfr*-*) -1- (2, 4-v 
^OP'O^I/) -2-^;i^>X-< lW-)i> ( 3 5 1 ) (0.95g) £<fctf 
5- (n-Mb U;ut»^ y;ut/*r:;i<) -1- (2, 4-y^DD^>^) - 
2-^;W*>X-f (3 5 2) (0.45g) fcftfco 

(351) CD^te] 

'H-NME(DHS0-d6, <5 ) : 0.74(3H, t, J=7.3Hz), 1.09(2H, a), L31(2H, ■), 2. 
10(2H, t, J=7.3Hz), 2.53(3H, s), 5.63(2H, s), 6.60(1H, d, J=8.4Hz), 7.32 
(1H, d, J=8.3Hz), 7.67-7.77(3H, n), 7.93(1H, s) 0 
IR(KBr) : 1726m- 1 0 
np : 207.5-210.0*Co 
Mass(FD) : m/e 454(M+1). 

(3 5 2) (D®m 

'H-NMR(DMS0-d6, 6) : 0.75(3H, t, J=7.3Hz), 1.11(2H, a), 1.34(2H, b), 2. 
13(2H, t, J=7.4Hz), 2.5K3H, s), 5.59(2H, s), 6.57(1H, d, J=8.5Hz), 7.32 
(1H, dd, J=2.2 mi 8.4Hz), 7.57(1H, d, J=8.6Hz), 7.67(1H, dd, J=1.6 RV 
8.6Hz), 7.73(1H, d, J=2.1Hz), 8.08(1H, d, J=1.6Hz)„ 
IR(KBr) : 1706CB-'. 
bp : 213. 0-216. 0"C„ 

<^llf§fll2 8 8 ; 2, 4^>7r;h6^ b ^i/tiJVX-fr^yXj ~ W 

*7 *94 9 s+fr VlTsYV- 1993, 36, 4040 
-4 0 5 1 tZ®m<D%m£.m\ 4-7Sy-3-*^;i,£j§l#&;>t^;i/a»e>4 

m$tz2%®mmj&mTzzt\z£t3 2, 4-*>v^;i,-6-* y^^ji^ 
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'H-NMR(CDCh, 6) : 2.55(3H, s), 2.62UH, s), 3.91(3H, s), 7.74(1H. s), 
8.07(1H, s), 10.65(1H, br s) 0 

<HJfc0>J2 8 9 ; 1- (2, 4->^nD^A) -2, 4-^^- 
6 ^^V-ju (3 5 3) <D-&&> 

2, 4-^*^f-;i/-6-^ h*S/*;i'3}«-^>^5y^-^ (0.900g) , 
*fls2, (1.20g) , afrfc^r'JSA (0.200g) , &g 

rt'J^A (0.610g) *5«ttfN, H-J?/f**;^7^ K (4al) O«^»S80"C 
T?16BIBWJM*l,;fc. **»Mfi*«ES*bfe©*N »»xf-;i/fc2kfcira*-C»iB 
Lfc. U gg£«S>J N . 3£&T ^>- 

^:^;:J:^) 1- (2, 4-y?uu^yi/)\>) - 2, 4 6 h*5/ 
#;i/tf-;v*>>C>f (3 5 3) (1.08g) £?Sfco 

(3 5 3) Otttt] 

'H-NMR(CDC1 3 , $) : 2.58(3H, s), 2.71(3H, s), 3.90(3H, s), 5.39(2H, s), 
6.30(1H, d, J=8.4Hz), 7.07(1H, dd, J=8.4 &V 2.0Hz), 7.49(1H, d, J=2.0H 
z), 7.75UH, s), 7.81(lH,s). 

<»fiW2 9 0 ; 6-*^#*^-l- (2, 4-^dd^^) -2 
, 4-^?-;i"<>x^ S.W—fr ( 3 5 4 ) ©£fi£> 

£!S«5 3©£«K:tj£V\ 1- (2, 4-y^DD^A) -2, 
f-fr-G-j \.**,U)\,tf=.)l'<>Z<( ItrV-ft (0.510g) 4>e>6-*<n"l«F- 
(2, 4-^dd^^-2, 4-'J**fr'<>X4 ly^-fr 
(3 5 4) (0.435g) *i%tzo 
(3 5 4) ©4W4] 

'H-lML(MS0-d6, 5) : 2.5K3H, s), 2.55(3H, s), 5.57(2H, s), 6.49UH, d, 
J=8.4Hz), 7.3K1H, dd, J=8.4 RV 2-ZHx), 7.62<1H, a), 7.72(1H, d, J=2. 
0Hz), 7.78(1H, s), 12.64UH, br s). 
<HSK0*2 9 1 ; 6- (l-?*****-****^ ») - 1- (2, 
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4-«/^dd^>«^) -2, 4-V*f-)\f«>X4 (3 5 5) 

HMfi»J9 8 0*Sl:«£i\ 6-*;u**->-l- (2, 4 -V >7uu^yi?)\, 
) -2, 4-S/V^;u^>X-T ^ (0.417g) x N, N'-***^S?-f 

(0.290g) , 1 -7^>^;i/*>7'^ F (0.246g) *J:VS?7-»f £2/ 
£o»i7>7 : -fe> (0.273g) ip£6- ( 1 -7 ?>X)lr*-)lt>)\, )i) -l 
- (2, A-Wuu^yis)],) -2, 4-^^f;W>X^^';-^ (35 
5) (0.4€8g) *mza 
Lib&to (3 5 5) Ofttt] 

'H-NHIt(DMS0-d6, 6) : 0.84(3H, t, J=7.4H2), 1.38(2H, a), 1.64(2H, ■), 2. 
49(3H, s), 2.56(3H, s), 3.48(2H, t), 5.55(2H, s), 6.40(1H, d, J=8.5Hz), 
7.3K1H, dd, J=2.1 RV 8.4Hz), 7.64(1H, s), 7.75(1H, d, J=2.1Hz), 7.90( 
1H, s), 11.79UH, br s) Q 
lE(Nujol) : 1682cm-' o 
mp : 180.0-181. 5'Co 

4-7iy^>X7AftF (4.96g) (D^fS-Jl (20ml) %&L\Zi- h 
U-i>Atfn;W H^-f K (0.48g) £8&JPU M-C1.5RpB»»Ufc. 

/#i'^>S/*;i/T;i/n— > (4.84g) fe^fc. 

'EHMUCDCh, tf) : 4..67(2H, d, J=5.7Hz), 6.99-7. 01<4H, ■), 7.10(1H, t, 
J=*7.4Hz), 7.32-7.35(4H, ■)• 

4-7i;^>'^7;i3-^ (4.06g) tttftf-*^;!/ (13.34g) £8 

sou 80'CT3.5B#ffi^tfeo tttt& tfttx^fc^fcaaraUfcttiLfc. * 



WO 97/24334 



PCT/JP96/03858 



258 



StJf£a1J&LT> ift4-7x^y^V (4.31g) 

■H-NMR(CDCl3, 6) : 4..58(ZH, s), 6.96-7. 03(4H, ■), 7. 11-7. 14(1H, a), 7. 
32-7.37(4H, a)„ 

<fmW2 9 2 ; 6-xt-^y*^-^-2-^f/l'-l- (4-7x^ 
**>x>S?JI>) ^>X4 IPV — to (3 5 6) (D£)$> 

(0.56c) , KK*hV*A (0.33g) , St>fc1-YVt>l± (0.l2g) > Jgfc4- 
7i;^>^ (0.66g) fr^4-T-fef"Jl'7 7 ^y-3- [ (4-7i;4 
SO %mmx-?)l> (0.49g) fcftfco -3^H>?CL<D*>0£6 

^'/-^ (3 5 6) (0.44g) t^8Sbfco 

[4-T-fe^;i/T^y-3- C (4-7x;^) SMRx 

'H-NMKCDCh, (5) : l.37(3H, t, J=7.1Hz), 2.04(3H, s), 4.18(1B, br s), 4 
.31-4.36(4H, m), 6.98-7.02(4H, a), 7.09-7.l2(lH, a), 7.27-7.5K8H, a), 
(3 5 6) 

«H-NHR(CDCh, 5) : 1.40C3H. t, J=7.1Hz), 2.6K3H, s), 4.39(2H, q, J=7.1 
Hz), 5.35(2H, a). 6.92-6.95(2H, a), 6.97-7.00(2H, a), 7.02(2H, d. J=8.7 
Hz), 7.09-7.13(lH, a), 7.3l-7.34(2H, a), 7.72UH, d, J=8.6Hz), 7.98(1H, 
dd, J=1.5 RV 8.4Hz), 8.04(1H, d, J=1.2Hz)= 

<%MM2Q 3 ; 6 2 -^f-^- 1 - (4-7x^^> 
s?;iO 'OX^ *v-;i/ (3 5 7) 

!ldi«5 30^Cfl6^x 6 -x h*****-*- 2 -y. 1 - (4- 

!_ ( 4 -7i;if^>^) ^V-;V (3 5 7) (0.37 
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g) ZfttZo 

Ub£® (3 5 7) <D«D£] 

■H-NMR(DMS0-d6, 6) : 2.57(3H, s), 5.54(2H, s), 6. 95-6. 97(4H, a), 7.09-7 
.13(3H, a), 7.33-7.37(2H, a), 7.60(1H, d, J=8.4Hz), 7.78(1H, d, J=8.4Hz) 
, 8.07(1H, s), 12.72UH, br s). 

<nmm2 9 4 ; 6 - ( 1 -t^*^*-;^^^ jv) -2-^f-^ 

- 1 - (4-7i;JrWJH ^^y-Jb (3 5 8) ®-£&> 
HI60IJ9 8©»^Cttl\ 6-3b;i/sK*5/-2-^f-.>l/-l- (4-7xy^r 

i"<>y;i>) ^>X^f $*V-;i" (0.36g) , N, H' -tUl*-)WJ>( IW-)1> 
(0.24g) . l-^>^;i/^>7^ K (0.21g) £J;tfv7'-»ft^>*D£>7 : -t: 

> (o.23g) a»e>6- ( 1 -7* >*;i/*-;i/#jwvt.oi,) 

- (4»7aL>'^i'^>^;u) ^>X>(;W-Jb (3 5 8) (0.19g) 
[fl5£4& (3 5 8) CD$}£] 

'H-NHR(DMS0-d6, d ) : 0.85(3H, t, J=7.4Hz), 1.40(2H, a), 1.68(2H, a), 
2.54<3H, s), 3.52(2H, t, J=7.8Hz), 5.5K2H, s), 6.96-6. 98(4H, a), 7.11(1 
H, t, J=7.4Hz), 7.17(2H, d, J=8.6Hz), 7.34-7.37(2H, a), 7.64(1H, d, J=8. 
5Hs), 7.79(1H, dd, J=1.5 RV 8.5Hz), 8.24(1H, s), 11.92UH, br s) a 
IR(Nujol) : 1632ca-'o 
bp : 183.4-184.4'Co 

<*SS#I2 9 5 ; 6 -iKi'Ai^- 2-*y-)l- 1 - (2 
;M*-;i/) «>X4 ^f^-ft (3 5 9) ®^5x> 

(0.600g) \ IKK*U«>A (0.450g) ^ aS-ft^hV^A (0.122g) &«fctf2- 
i7DD^^-;i/^i;^> (0.413g) ip^6-ih^>iW-;i/-2-^;i'-l 

- ItrV-fr ( 3 5 9) (0.656g) £*§fc„ £ 
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<*ttfll2 9 6 ; S—h)l***>-2-/?)V- 1- 
) ^>X>f S (3 6 0 ) 

SUtt«5 3©^&Ctiev\ 6-xh*i'*;i'#^-2->^-l- (2- 
^>X4 (0.656g) e> 6 2-/ f- 

,1,-1- '^X'fSr;-^ (3 6 0) (0.532?) 

[*t£« (3 6 0) ©*J&] 

•H-NMR(DMS0-d6, 6) : 2.56(3H, a), 5.56(2H, s), 7.22(1H, d, J=7.9Hz), 7. 
28(1H, dd, J=5.0 RTF 7.1Hz), 7.45UH, d, J=8.3Hz), 7.74-7.79(2H, a), 7. 
95(1H, s), 8.48(1H, d, J=8.5Bz). 

<2llfc«2 9 7; 1- (79 frtW^'l to) -2-*5Ml/-l 

- (2-K'J S?JM^;i/) 'OX-f^^HV (3 6 1) ©£fi£> 

H1SW9 8©»iSK:{S£V\ 6 2 -**)\,- 1 - (2-KUS?;u 

^yXJ \?V-)\> (0.500g) , N, N'-*^*-;!^ (0 
.394g) % 1 -7y#^7,)\>*>7% Y (0.334g) *S«ttf^7lf t^>* d ^>r-te 

> (o.370g) (r^>^;i/*i;i/*;w^-f^) -2-^f-;w-i- ( 

2-W)*Jfr**fr) (3 6 1) (0.142g) 

[ft ( 3 € 1 ) 0«H4] 

il-NHMDMSO-dB, d) : 0.83(3H, t, J=7.3Hz), 1.28-1.36(2H, 1.52-1.58( 
2H, a), 2.55(3H, s), 3.06(2H, t, J=7.9Hz), 5.56(2H, s), 7.17(1H, d, J=7 
.ffiz), 7.29UH, dd, J=4.2 Stf 7.3Hx), 7.43(1H, d, J=8.4Hz), 7.77(1H, dt 
, J=1.8 RVF 7.7Hz), 7.8K1H, dd, J=1.4 RV 8.4Hz), 7.96(1H, s), 8.50(1 
H, d, J=4.7Hz) 
IE(Nujol) : 1674cm-l. 
bp : 139«C(##). 
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<HJfefll2 9 8 ; B-xf^ri'A;^- 2 1 - (4 h 

^>X-f5r;-^ (3 6 2) tf)£fi£> 

$16012 6 3©£i£fc&V\ 4-7'Hrf-Jl'T5 S - 3 -7 $ J 
(0.67g) % gg^hU^A (0.39g) , a^fl^HJ^A (0.14g) , Afls4- = 
hDJ^O^ (0.78g) *6 6 -x |>*^*^=;i/ - 2 - - 1 - (4- 
xhD^y;i/) ^X-f 5^;-^ (3 6 2) (0.51g) S^fco 
Hb£* (3 6 2) Q4M£] 

'H-NMR(CDC1», <5) : 1.39(3H, t, J=7.1Hz), 2.59(3H, s), 4.38(2H, .q, J=7.1H 
z), 5.49(2H, s), 7.20(2H, d, J=8.6Hz), 7.76(1H, d, J=8.5Hz), 7.94(1H, d, 
J=l.lHz), 8.01UH, dd, J=1.4 XV 8.5Hz), 8.20(2H, d, J=8.6Hz).) <OWL 

3 

'H-NMR(CDCl), <5) : 1.39(3H, t, J=7.1Hz), 2.59(3H, s), 4.38(2H, q, J=7.1H 
z), 5.49(2H, s), 7.20(2H, d, J=8.6Hz), 7.76(1H, d, J=8.5Hz), 7.94(1H, d, 
J=LlHs), 8.0K1H, dd, J=1.4 8.5Hz), 8.20(2H, d, J=8.6Hz).) 
'H-NM(CDC1j, 6) : 1.39(3H, t, J=7.1Hz). 2.59(3H, s), 4.38(2H, q, J=7.1H 
z), 5.49(2H, s), 7.20(2H, d, J=8.6Hz), 7.76(1H, d, J=8.5Hz), 7.94(1H, d, 
J=l.lHz), 8.01UH, dd, J=1.4 RV 8.5Hz), 8.20(2H, d, J=8.6Hz). 
<mMm2 9 9 ; l- <4-:r$."<>SW -6-xh^*;^;b-2 

(3 6 3) ©£fi&> 

1- (4-rhD^>y;v) -6-x**»>*;wjJ?— ;u-2-**\fc'<>X'r 
5*V-* (0.50g) , (0.47g)"{ix^y-;i/ (6il) „ #K (0.8ml) * 

ftMET^WBUT* 1- (4-75^«>^l') -6-x ^*S/*;^#-;^- 
2-**■;^•'*>;^^ XW—fr (3 6 3) (0.46g) £f#fc 0 
[flifclto (3 6 3) ©*H4] 

'H-NMIKCDCIj, <J) : 1.40(3H, t, J=7.2Hz), 2.59(3H, s), 4.38(2H, q, J=7.2H 
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z), 5.25(2H, s), 6.6K2H, d, J=8.6Hz), 6.67(2H, d, J=8.6Hz), 7.71(1H, d, 
J=8.3Hz), 7.96(1H, dd, J=1.5 &tf 8.4Hz), 8.05(1H, d, J=1.3Hr). 

<H3fe^J3 0 0 ; 1- [ (A-*W)4frT^S) -6-xh^> 
ij )),#=.)],- 2 ffc^y X4 ZPV-fr (3 6 4) (D&f8.> 
i _ (4_ 7 5;^>^) - 6 -x h^->A;p^-;i/- 2 - ^f 

;^r>/_ ;V/ (0.45g) x t'J^> (0.15g) 0?DD*;VA (8il) ig-fb^ 
>V-f)l (0.25g) cd£dd*;i>A (4il) $8»48HlDU E£-ei6B§PiS8t#Lfc 
o *3MlO& ^DD^AfttiJbfce #»Jifc»ET"C*»LT* 1- [ (4- 

5 *V-;u (3 6 4) (0.33g) £f3fc. 
[fll£*J (3 6 4) ©tott] 

'H-NMR{CDC1j, <5) : 1.40(3H, t, J=7.1Hz), 2.59(3H, s), 4.38(2H, q, J=7.1H 
z), 5.37(2H, s), 7.06(2H, d, J=8.5Hz), 7.46-7.50(2H, ■), 7.53-7. 57( 1H, B 
) s Y.6K2H, d, J=8.5Hz), 7.72(1H, d, J=8.4Hz), 7.84-7.86(2H, a), 7.89(1 
H, br s), 7.98(1H, dd, J=1.5 RV 8.5Hz), 8.03(1H, s). 

<nnm3 o 1 ; i- [ M-^ov-ni/T^) -6-*;i/tf* 
2-^^-;i/^>xw s *v— (3 6 5) ro-&ex> 

5 3 ©#3Sfcf£l\ 1- C (4— <>\M*7^) "OS**] - 6- 
xh^i/ij;«^-2->f-M>X>f = (0.31g) [ (4- 

V 

;b (3 6 5) (0.28g) £?§fco 
[fti£*l (3 6 5) ©-&fi£3 

'H-NMR(DMS0-d6, 6) : 2.58(3H, s), 5.52(2H, s), 7.12(2B, d, J=8.5Hz), 7. 

48-7.52(2H, n), 7.54-7.58(lH, a), 7.6K1H, d, J=8.4Hz), 7.73(2H, d, J=8. 

6Hz), 7.79(1H, dd, J=1.5 &tf 8.4Hz), 7.90-7.92(2H, m), 8.07(1H, d, J=l. 
2Hz), 1(L26<1H, s), 12.73QH, br s). 
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<£J60<!3 0 2 ; 1 - [ (4 — ivV4)\r7$J) <iy */)],] -6- (1-7 
9>7>)\,*-)l1})\,;^4)l) -l-tWOZJ SW—fr (3 6 6) 

!£K60«9 8<D££kftV\ 1- [ (4-*W-Ol/7^) -6- 
*;i/!|!*5'-2-^?-;^>XW ^^/-^ (0.26g) , N, N'-^tfn^iM 

$ n, (0.i7g) . l - •7#>zii*>'ri F (0.14s) feiiJf^T-tftrs/^ 

D<i7>7=-fe> (0.16g) 4*6 1- C (4— Ol/'Ol'T^./) -c>v;u] -6- ( 
l-y^>X)lt^~)li3)i;^-{ )l) - 2-^t]K>X^^;-A (3 6 6 
) (0.14g) £f§fco 

(3 6 6) ©«Jtt] 

■H-NMR(DMS0-d6, 6) : 0.85(3H, t, J=7.4Hz), 1.40(2H, ■), 1.68(2H, m), 2 
•56(3H, s), 3.52(2B, t, J=7.8Hz), 5.50(2H, s), 7.15(2H, d, J=8.6Hz), 7.5 
0(2H, t, J=7.5Hz), 7.55-7.59UH, m), 7.64(1H, d, J=8.5Hz), 7.74(2H, d, J 
=8.6Hz), 7.79(1H, dd, J=1.6 Ktf 8.5Hz), 7.90-7.92(2H, m), 8.24(1H, d, J 
=1.388), 10.E7C1H, s), 11.92UH, br s). 
IR(Nujol) : 1693ci-l. 
■p : 267.5 - 268. l'C. 
<Hi!E^303 ; 6-xh^f->>bJW-2-^f;i/-l- [4- (2-7 
^yiSji] ^sXJ \ (3 6 7) ©£fijc> 

(0.405g) , (0.253g) . BtitJ- Y 'J •> A (0.082g) SJiIM- 

^nD^f;^fM> (0.500g) fr?) 6-i h*^*^^- 2 - ^f Jt- 
1- [4- (2-7i-;Hr-iH 'Oi/'M "<>X-f 5 3r^_;u (3 6 7) 

(0.320g) £&fco 

[{b£$ (3 6 7) 

'H-NME(CDC1j, 6) : 1.40(3H, t, J=7.2HJz), 2.6(3H, s), 4.38(2H, q, J=7.1H 
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z), 5.38(2H, s), 7.01-7.09(4H, a), 7.26(1H, t, J=7.4Hz), 7.35(2H, t, J=7 
.5Hz), 7.45(2H, d, J=8.2Hz), 7.49(2H, d, J=7.5Hz), 7.73UH, d, J=8.5Hz), 
7.99UH, dd, J=1.5 XIF 8.4Hz), 8.30(1H, d, J=1.2Hz). 
<nfaW3 0 4 ; 6 -x h*->*;ntf=Jl,- 2 1 - [4- (2-7 
irjH?;v) ^>i/;i/] — OX^j^-A (3 6 8) ©&j£> 

6-ih^A;«^-2-^W-l - [4- (2-7irjUrrji/) 
^>i?;i/3 ^>X^ ZiT*J-)V (0.320g) Oi^-^ (lOnl) j^tcunsi 

U *tt*a»1-Scii:K:J:t> 6-xh^*;^=;i/-2-^^- 1- [4 
- (2-7ir;nf;i/) -"*>X-f S*V-;i/ (3 6 8) £*#fco 

d <D 4> ©tt*5 t&CD£&£ ft V> o 

<HiS0y3 0 5 ; 6 - 2 - 1 - [4- (2-7xzM 

^;i/) ^>y;v] -^>X-f iW—n (3 6 9) 

HflS^15 3®75SHtiev\ 6-xh*5/*^^-2-^^-l - [4- 

(2-7ixM^b) 'OJW] -^>X-Y 5. ;U (0.283g) ipe>6-£ 
;i/#*S"-2-,*?\U'- 1- [4- (2-7xzM?Jl/) -^>X 
5. y V—fr (3 6 9) (0.242 g) £8fc 0 

[<b£?&> (3 6 9) ©tWt] 

! H-NMR(DHS0-d6, (5) : 2.56(3H, s), 2.82(4H, s), 5.51(2H, s), 7.02(2H, d, 
J=8.1Hz), 7.11-7.27C7H, a), 7,61<1H, d, J=8.4Hz), 7.78(1H, dd, J=1.5 & 

V 8.04UH, s), 12.72(1H, s). 
<H3S0!13O6 ; 6- ( 1 -X* >x;i>*-;i,*;w^,f a) _2-^^;b- 
[4- (2-7ir;nfJI/) ^>X4 ^V*-^ (3 7 0) ©"aSx 

> 

««9 8 03&iSCf£l\ 6-*;i/^v-2-/^;U-l- [4- (2-7 
^^;i/x^) ^>i;;V] -'<>X^f , /-Jl' (0.225g) , N, K' -7a;i/^?r:;i/ 
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¥4 K tr^-to (1.214g) s l-^>^>7^*>7 5 H (0.167g) HSJIi/T 
if K5>£D»>>7H:> (0.185s) #£6- ( 1 -7*>*;i/*x.H,#;wVE4;i, 

) [4- (2-7x-jnf-;v) "C>y;i0 ^>x-r 

(3 7 0) (0.249g) *|»fc. 
[fc£4Jl (3 7 0) ®«3t4] 

'H-NMR(DMS0-d6, <5 ) : 0.86(3H, t, J=7.4Hz), 1.35-I.42(2H, ■), 1.63-1.7K 
2H, 2.53(3H, s), 2.83(4H, s), 3.52(2H, t, J=7.7Hz), 5.49(2H, s), 7. 
04(2H, d, J=8.0Hz), 7. 12-7. 25(7H, ■), 7.64(1H, d, J=8.4Hz), 7.79UH, dd, 
J=1.7 5V 8.5Hz), 8.22UH, d, J=1.3Hz), 11.92(1B, s). 
Ifi(Nujol) : 1682cb-1. 
bp : 95.4-99.0-C. 
<S£«6 0 ; H<ft4 -^>\Z-f )^>i^to(Omm.> 

M&M 4 8 <Dfi&tZfe\,\ 4-^fM>V7i;> (3.92gK N-7Dx7 
£'>W 5: K (4.28g) S«fctf2, 2' -TVW'fV^DrhiJji (0.40g) 
A 1 ^^ft4-^>y-f;i/^>^;i' (5.28g) 

"H-NMR(CDC1>, d) : 4.54(2H, s), 7.47-7.52(4H, m), 7.58-7.62UH, m), 7.77 
-7.82(4H, b). 

<%MM3 0 7 ; 1 - [ (4 -"*>V-f ;i>) .'O^l -6-ih*5/*^ 

=*-2-**\h"*>x-r 5^-^ (3 7 l) o*rt> 

HM0D2 6 3©£asC«6v\ 4-;p*V;i>^/'-3-T^£&#&x^;i> 
(0.56b) x KfflW-HJ** (0.33b) x 3*flS*HJ«>A (0.11s) , JWb4-"< 
W-fJWOS?* (0.83s) [ (4-^>V-f^) -6-xh 

^^*;i/#-;u-2-^^i^<>X'f nrV-fr (3 7 1) (0.70s) £&fco 

(371) <omm 

'H-JWR(CDC1>, 6) : 1.40(3H, t, J=7.2Hz), 2.6K3H, s), 4.39(2H, q, J=7.2H 
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z), 5.47(2H, s), 7.14(2H, d, J=8.2Hz), 7.45-7.48(2H, a), 7.56-7. 60(1H, 
b), 7.74-7.77(5H, n), 7.99-8.02(2H, a). 

<HififW3 0 8 ; 1 - [ (4-^>7^;P) ^OiSJl] -6-fc;t/**:>-2 
-^M>X^^-A (3 7 2) <D&f&> 

>>fc;W*-;i/| -2-*?-)\"<>X<{ $.y*J-)l> (0.68g) fre>l - [ 

V**) ^>sw] -6-*;i/^^i/-2-^^-;i'^>X'f (3 7 2 

) (0.55g) £&fco 
[{fc£#J (3 7 2) 

'H-NMR(DMS0-d6, 6) : 2.57(3H, s), 5.7K2H, s), 7.25(2H, d, J=8.2Bz), 7 
.52(2H, t, J=7.7Hz), 7.62-7.66(2H, b), 7.68-7.72(4H, a), 7.80(1H, dd, J= 
1.3 &tf 8.4Hz), 8.08(1H, d, J=l.lHz), 12.72(1H, br s). 

<mfam3 0 9 ; 1 - [ (4 — c>7-f;i/) / <>^] -6- (i-y^>^ 
^s}?=.;b*;w^^;u) - 2 -^^W-OX'T 5 JU (3 7 3) 

^'>-2-^x;W^>X-f 5^7— ;u (0.52g) , N, N* Kf'J 
(0.34g) * K (0.29g) &£V*>-rV\£i'9D*?> 

7=-b> (0.32g) fr&l- [ (4-^>V-f;i/) - 6- 

;i/^n;i/*;u/^-f;i/) - 2 -yf-;^>X-f 5 *V-;y (3 7 3) (0.13g) *• 

lit&ta (3 7 3) CD«3^] 

'H-NHR(DMS0-d6, 6) : 0.84(311, t, J=7.4Hz), 1.38(2H, ■), 1.66(2H, b), 2 
.54(3H, s), 3.48(2H, t, J=7.7Hz), 5.67(2H, s), 7.27(2H, d, J=8.2Hz), 7.5 
1-7.55(2H, ■), 7.63-7.73(6H, m), 7.BK1H, dd, J=1.6 8.5Hz), 8.2K1H 
, d, J=1.4Hz). 
IE(Nttjol) : 1660ca-l. 
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ip : 111.0— 112.4-C. 
Mass (FAB) : m/e 490(M+1). 

<Hfl§0<J3 1 0 ; 6-t>Jltf*i'-2-/1-)l- [4- (2-7i_;nf- 
;b) ^>^;i>] ^>X-f (3 7 4) 

(2-7i^xt_;v) (o.soog) *>e>6-£ 

;u#*5/-2-.*?7l'- [4- (2-7irjl/xf-Jl/) ^>X-f ^ 

*V-;W ( 3 7 4) (0.237g) £#fc„ 
(3 7 4) <D%£] 

'H-NMR(DMS0-d6, 6 ) : 2.59(3H, s), 5.58(2H, s), 7.12(2H, d, J=8.2Hz), 7. 
2l(2H, s), 7.26(lH, t, J=7.4Hz), 7.36(2H, t, J=7.6Hz), 7.57(4H, d, J=8.0 
Hz), 7.62UH, d, J=8.4Hz), 7.79(lH, dd, J=l.5 RXf 8.4Hz), B.07(lH, d, J 
=l.2Hz), 12.73(1H, s). 

<^Smz l l ; 6 - ( l -r^>^;^-;b3b;w^-r;i/) - 2-/^)1- 
[4- (2-7i:;nf-M ^>^;v] ^>X^ ^*V-;u ( 3 7 5) ©£■ 

H5te#J9 8<D££tftU, 6 -*;U^=r^>- 2 [4- (2-7i- 

jHr-;b) <>X-f^;-^ (0.237g) , N, N' 

*?*J-)l (0.209g) , 1 -7>*>;U1'#>7S K (0.176g) HXVisTW 
$/£d£>tH:> (0.195g) z>e»6- 01 -T9 >X)l*-)ii3)\,/^<{ )V) - 
2-*3-)i- [4- ( 2 -7i-M?-M ^>v;b] ^<>x>f = yy-;t/ ( 

3 7 5) (0.239g) 
[ft£SJ (3 7 5) 

'H-NHE(DMS0-d6, 5) : 0.86(3H, t, J=7.4Hz), 1.35-1. 43(2H, n), 1.63-1.70( 
2H, a), 2.56(3H, s), 3.52(2H, t, J=7.6Hz), 5.55(2H, s), 7.15(2H, d, J=8 
.2Hz)/7.22(2H, s), 7.26(1H, t, J=7.4Hz), 7.36(2H, t, J=7.6Hz), 7.57(1H, 
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d, J=7.3Hz), 7.58(1H, d, J=8.2Hz), 7.66(1H, d,.J=8.5Hz), 7.80(1H, d, J= 
8.4Hz), 8.24(1H, s), 11.93(1H, brs). 
IR(Nujol) : 1680ca-l. 
op : 140. 3-143. 4'C. 

<nmms i 2 ; 1- a;^>>j77>- i-j^*?)],) -e-x h*ist> 

)\,X=)l-2-*?-)l^>X<< (3 7 6) <D-&&> 

mmmz 6 soxmzm^ 4-7tf;i/7^;-3-7u siiKxf ^ 

(0.480g) , ^gg^MJ^A (0.274g) , 3 <5<ti- h U £ A (0.097s) ,2-7 
p^f;^>'/77> (o.56§) a»e>l- (^>^7^>-2->c;i/^^^ 
) - 6-x hf-i'tum-fr- 2 — ^ ^-^^OX-f * (3 7 6) (0.47 

g) zntzo 

Ut&fo (3 7 6) 

■H-NHE(CDC1., 6) : 1.38(3H, t, J=7.1Hz), 2.62(3H, s), 4.36(2H, q, J=7.1H 
z), 5.54(2H, s), 7.19(1H, dd, J=1.6 &V 8.5Hz), 7.32(1H, t, J=7.6Hz), 7 
.43-7.59(4H, m), 7.76(1H, d, J=8.4Hz), 7.85(1H, d, J=7.1Hz), 8.00(1H, dd 
, J=1.3 RU 8.4Hz), 8.07(1H, d, J=1.2Hz). 

<mMVi3 1 3 ; 6—h)m*i'- 1- (i"<> ( ;77>-2H;Mf;W 
~2-^7 c ;i/^>X'f (3 7 7) co£s£> 

Idfe«l5 3©#acftv\ 6-x h^i/*;w^-;u-2-^5 L ;^>x^r ^ ^ 

- 2-^^-;i/^>X>f (3 7 7) (0.336g) 

[fl5#* (3 7 7) ©tttt] 

'H-NMR(DMS0-d6, d ) : 2.63(3H, s), 5.71(2H, s), 7.27(1H, d, J=8.5Hz), 7. 
36(1H, t, J=7.5Hz), 7.50(1H, t), 7.61-7.68(3H, a), 7.78(1H, d, J=8.3Hz) s 
7.97(1H, s), 7.07-8.1K2H, b). 

<«mi3 1 4 ; 1 - iv^y^??^-!-* - 6- a -79 
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)l) -l-H-)Ws%4 (3 7 8) <D£f& 

> 

^;i>) -2-^^;^>x-f (o.255g) N n, m* -t>)\,-x=.)\,vj i 

W-)\> (0.197g) , 1 -7#>Z)\>*>T I K (0.167g) \f.i/Z 
d£>5H:> (0.185g) &t>l - (^>y77>-2--fJM^) -6- ( 

1 -yfryXfrfr-JVtUVA^J )l) -2-/-^-)l^>X^ K^J-)l (3 7 8 
) (0.249g) Zfttzo 

[it&Vl (3 7 8) ©fete] 

'H-NME(DMS0-d6, <5 ) : 0.8K3H, t, J=7.4Hz), 1.36(2H, b), 1.65(2H, n), 2. 
60(3H, s), 3.50(2H 1 t, J=7.7Hz), 5.69(2H, s), 7.29(1H, dd, J=1.96 RU 8 
.7Hz), 7.34-7.38UH, a), 7.48-7.52(lH, a), 7.63-7. 68{3H, b), 7.8K1H, dd 
, J=1.7 &V 8.5Hz), 8.00(1H, d, J=1.4Hz), 8.94(1H, d, J=7.1Hz), 8.28(1H 
, d, J=1.4Hz), 12.70(1H, br s). 
IR(Nujol) : 1682ci-l. 
Bp : 224.1-229. 8*C. 
<K£0f6 1 ;N- 1-7$ >*;i/*— ;u- 3 -T^^-^T X y-4--fn^ 

W&m 2 8 ©73 ttCftls 3-7-fef-;i/TO-4-=hDgJiW (5.15g) 
, N, N J -3b^5j?^;Ui^-T 5*V-;b (5.59g) % 1 -7*>Z)l*yT* p (4. 
73g) fc^t^T^fe^D^^-fe^ (5.25g) e>N- 1 -7* ^ZJiX-ji- 
3-7tf;V7^-4--hD^>X7U- (6.30g) £&fc e 

'H-NMECDMSO-dS, tf) : 0.87(3H, t, J=7.4Hz), 1.40(2H, a), 1.68(2H, a), 2. 
07(3H, s), 3.51(28, t), 7.83(1H, dd, J=1.8 XV 8.5Hz), 8.03(1H, d, J=8. 
5Hz), 8.07(1H, d, J=1.8Hz), 10.43C1H, s), 12.64(1H, br s). 
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<3Sijt0>J6 2 ; K- 1 - 7* >Z)l*-)i- 3 -7 $ J - 4 - - Yd^XTK 

K- l-7*>X)\,*-)\,-3-T*?-)l7Z;-4--\>D^yXT* K (6 
.30g) s 10%*^b^-hU^A7jc^ x*;-;i, (300al) *;«fctfzk (200al) 

10%JIRT?pH2K:«l«l,fe. ^tiJUfc^SSIIft, «ff%«1-5Ci:t;«t>) 
N— 1 — 79 >x;i>*-;u— 3-7*^/-4- — hD'OX? ^ K (5.22g) 

fee 

'H-NMR(DMS0-d6, d ) : 0.87(3H, t, J=7.4Hz), 1.40(2H, ■), 1.66(2H, n), 3. 
49(2H, a), 6.99(1H, dd, J=1.8 RU 9.0Hz), 7.49(1H, d, J=1.8Hz), 7.55(2H 
, br s), 8.04UH, d, J=9.0Hz), 12.28(1H, br s). 

<mm.m&3 ■, n- i -79>zji*-j\,- 3 - (2, 4-^000^7 

= y) - 4 -~ h D^>X7$ h-©ilai> 

ti~ l-79>Z)l*-)V-3-7l >'-4--ho^.>X7'5. F (1.10g) . 
3*rtJ*M;$A (0.273g) , SK^'J^A (1.54g) £<fctflSrtb2, 4-S>*D 
D^>i;;b (2.17g) ©**,/-;M6» (10a!) *»*60"C-C24l#H«#Lfc. * 
£>££-fb2, 4— >*£PD^>£>;1/ (2.00g) £1)0^ 60*C-e36^SD^bfe. S 
J^CMx^fcfilDlttK*** h U *JlfcS- 1 -T^T. 

3 - (2, 4-^i'DD'<>i;;i/?«;) - 4--h =. F 

£&fcBLfc 0 *«W*«*r*Ci:fcJ:»)N-l-^>^;b*=;i/-3- (2, 
4-^fOD^^7^) -4--hO^>X^5 F (0.885g) *fttz 0 

Mffi(DMS0-d6, 5) : 0.81(3H, t, J=7.3Hz), 1.29(2H, b), 1.49(2H, b), 2. 
97(2H, a), 4.66(2H, d, J=6.0Hz), 7.22{1H, d, J=8.9Hz), 7.27(1H, s), 7.31 
(1H, d, .J=8.4Hz), 7.37(1H, d, J=8.3Hz), 7.65(1H, s), 8.04(1H, d, J=8.9Hz 
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), 8.57UH, t). 

<SatW64 ;M-l->r*>;ui/#-;i,- 4-7^-3- (2, 4-S?*d 

>W h'n+J-;i/7 7-f h^- h »J (1.32g) s (lal) N r^hF 

D77> (lal) 4b*«ttf2k (IbI) (Dfe&mzU- l-7*>X)V*-)[,-3- (2 
, 4-y^DD'<>^7?;) — 4 h O'-OXT' ^ H (0.505g) ^gST' 

fcSS»S£&bfco ^tcrn***^-^ (lOnl) iiTK (3b1) GDTl-&}§?$T-ft# 
U &4ftfSCh£«fc!)N- 1 -7*>*;i/*^-4 -7»<y-3- (2, 4- 
i?^DD^>j;;P7^) ^>XT^H (0.220g) £ftfc 8 

'H-NMR(DMS0-d6, d) : 0.93<3H, t, J=7.4Hz), 1.45(2H, ■), 1.83(2H, n), 3. 
57(2H, a), 5.45(2H, s), 6.36<1H, d, J=8.2Hz), 7.11(1H, d, J=8.3Hz), 7.51 
(IB, s), 7.75(1H, d), 7.79(1H, d), 7.88(1H, s). 

<^&m3 1 5 ; 6- ( 1 - X* i^l^-^jbJWt^-f )V) -1- (2, 4 
-y?DDt>^) -2-t HD*£"*>X<< 5*V— ;w (3 7 9) CD£-fiS> 

N- 1 >*;i/*-;i/- 4-7^/-3- (2, 4-^^dd^>^7; 
^) "OXT'S K (0.220Bg) s fh7^ Y**s**> (0.3b1) fc«fctf#& (2. 
ObI) ©a^**60*CT4WIIB!Jl»Lfc. Mt*«EES*U £ d d^;ua iizkfr 
^ttttJbfeo ^DD*;bi»Ji*a«BbT«&*ifcMt^^y-;b (4. ObI) 
BftgK (4*8) SJO*, 60"C-C2«?«*fftfc. filftUiBWc*^ h 'J t> lximW.it 

i^W^-f^) -1- (2, 4-y^OD^>^) -2-t h'D^rv^OX^ 
5 (3 7 9 ) (0.207g) %mtz. 

[<t&® (3 7 9) ©«W£3 

'H-HMWDMSO-dB, <5 ) : 0.83(3H, t, J=7.3Hz), 1.36C2H, ■), 1.61(211, a), 3. 



WO 97/24334 



PCT/JP96/03858 



272 

40(2H, ■), 5.08(2H, s), 6.94(1H, d, J=8.3Hz), 7.1K1H, d, J=8.2H2), 7.36 
(1H, dd, J=2.0 JSlU 8.4Hz), 7.58UH, s), 7.68-7. 73(2H, ■), 11.47(1H, br 
s), 1L77(1H, br s). 
IR(Nujol) : 1689ca-l. 
np : 254— 256-C. 
Mass(FD) : a/e 455(M). 

<$mm3 1 6 ; 6-^h^^*;u#-;i'-2-/f-;i/- l - (2-*y u;u 
*3-)l>) ^X-f^V-il/ (3 8 0) ©£fi£> 

(2.22g) % &ghM*'J£A (1.27g) > a*ftth'Jf>A (0.45g) &£.V2-7 
n^^;u*./'J> (2.28g) fr6 6-xh^>M^-2-^f;i/-l- ( 
2-*; u;u/^;i/) ^>x>f 5^7-/1/ (3 8 0) (o.87g) zmz. 

iit-tm (3 8 0) 

'H-NMRdJMSO-de, 6) : 1.27(3H, t, J=7.1Hz), 2.62(3H, s), 4.26(2H, q, J=7 
.1Hz), 5.85(2H, s), 7.35(1H, d, J=8.5Hz), 7.58UH, ■), 7.63(1H, d, J=8.4 
Hz), 7.73(1H, ■), 7.78(1H, dd, J=l . 3 8.4Hz), 7.86(1H, d, J=8.4Hz), 
7.95(1H, d, J=8.0Hz), 8.14(1H, s), 8.36(1H, d, J=8.5Hz). 
<Hffi^3 17 ; 6-i!3)l#*r i s-2-*3-)\/- ( 2 

^ tTV-fr (381) 
JUfi0>J5 3©*iSfcl£l\ 6-xh^r ; >*;i/^-;i/-2-^f-;u-l- (2- 
'J JlO *<>yC-f S^V-flf (0.85g) frb 6-*;u?}?^^-2-^f-;i' 
- (2-*;';^^^) ^>X^*V-;i/ (3 8 1 ) (0.46g) £*Sfc 0 
(381) 

»H-KMR(DMS0-d6, <5) : 2.62(3H, s), 5.83(2H, s), 7.35(1H, d, J=8.5Hz), 7. 
57(1H, b), 7.60UH, d, J=8.5Hz), 7.72(1H, t, J=7.6Hz), 7.77(1H, d, J=8.4 
Hz), 7.86(1H, d, J=8.4Hz), 7.94UH, d, J=8.1Hz), 8.11(111, s), 8.35(1H, d 
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, J=8.5Hz). 

<mmm3l 8 ; 6- <i-7*>;ui/*=;i/*;i>^-f ;u) -2-y^-;u- 
1 - ^>X^fi-il/ (3 8 2) ®£$> 

^>X-f S*V-;i/ (0.222g) N N, N'-ij;^l/i/^5^;-;b (o 
.195g) , l-7^>^;i/*>7 5 K (0.165g) fccttf^T+f If i^D^x-fe^ 

(o.i83g) fre>6- ( i -r^>x;i/*-;u*;i'^^^;u) -2-^?-;i<-i- 
(2-*y v;M^;iO ^>x^ ^*v-;u (3 8 2) (o.088g) zmtz* 

tfo&b (3 8 2) 

'H-fflffi(DMS0-d6, 6) : 0.82(3H, t, J=7.3H2), 1.36(2H, ■), 1.64(2H, n), 2. 
61(3H, s), 3.48(2H, t, J=7.4Hz), 5.82(2H,s), 7.32(lH,d, J=8.5Hz), 7.58( 
1H, a), 7.65UH, d, J=8.5Hz), 7.73(1H, t, J=7.6Hz), 7.78(1H, n), 7.87( 
1H, d, J=8.5Hz), 7.95(lH,d, J=8.1Hz), 8.23(1H, s), 8.37(1H, d, J=8.5Hz), 
11.86(lH,brs). 
IR(Nujol) : 1684ca-l. 
■P : 185.5-187.5-C. 
<&&M6 5 ;4 -7^-3 - (2, 4-^^00^?^;) $M 

W&M6 3afi&lzm\,\ 3- (2, 4-^^Dn^>i;^?^) -4-- 
ho$ESSI^^;i/ (1.40g) #«fctf/W> FuVfryrJ h±HJ<>£ (4.50g) 

<nmms i 9 ; 1- (2, 4-y^DD^>^7U) -2-hko^v 

- 6 -x h ^J/*;i/^^^>X-< 5. *V-;i/ (3 8 3) ©£fi£> 

fdte033 1 5®*»C«ev\ gJit0J6 3-e&6ftfc4-7$>>-3- (2, 4 
-y^DCO^TU) $&§8x^;i,;fc£tfx h 7* h (2.60 
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g) *»e>l- (2, A-Vtuu^sVfrTX;) -2-fc Ko*->-6-xh* 
S/*;W?:=;i^>X-f ^ (3 8 3) (0.400g) fcftfc, 

lit&to (3 8 3) Ottft] 

'H-NHRtDMSO-dB, (5) : 1.27(3H, t, J=7.1Hz), 4.24(2H, q, J=7.1Hz), 5.12(2 
H, s), 7.04UH, d, J=8.4Hz), 7.12(1H, d, J=8.2Hz), 7.37(1H, dd, J=2.1 R 
V 8.4Hz), 7.5K1H, s), 7.67-7.72(2H, ■), 11.37C1H, br s) 

<**5W3 2 0 ; 6-ih^^;^-2-^;i- l - [3 - (4-7 
Df-fy^VA) 'OX-f S*V-;U ( 3 8 4) ©-&fifc> 

^IfcflJ 2 6 3 CQ#i£l3ftV\ 4 -7Hs^7 > ^ - 3 -"7- y $lfgxf;i/ 
(0.87gK JKB^-hy^A (0.53g) , (0.18s) SUV 4 -7 

Df-3-^D^fMV^'J> (0.87g) 4»*>6-xh4i/AM-;i/-2 

1 - [3 - iw ^vx-i* 5^v/-;w 

(3 8 4) (0.30g) Z'&tzo 
llt&fo (3 8 4) ©«rtt] 

, H-NME(DMS0-d6 I 6) : 1.26(3H, t, J=7.0Hz), 2.59(3H, s), 4.24(2H, q, J=7 
.0Hz), 5.93(2H, s), 7.6K1H, d, J=8.4Hz), 7.75-7.80(2H, a). 7.99(1H, a), 
8.03UH, s), 8.13(1H, d, J=8.1Hz), 8.23(1H, d, J=8.5Hz), 9.12(1H, s). 

<mmm3 2 1 ; 6-*^Jt?#->-2-^^- [3- (4-7dt^v^ 

UJV) ^?-;H Ai/X'f ^Vt^ (3 8 5) 
nMm5 3(Dl5&£fc\,\ 6-xh^Wr;b-2-/^-l - [3- 
U-yu^y+yMJ/U) ^>X^ ^7-;!/ (0.290g) fr£6-* 

*V-;u (3 8 5) (O.H8g) £&fc. cax&ottitSfcfcciDfifccffi^fc. 

<ldS0!3 2 2;6- ( 1 -y^>x;i/*-^*^^-f ;i/) - 2-/?)l>- 
l - [3- (4-7nx-f v^y >j;iO ^>X-f (3 8 6) 
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HffiW9 8®££C«El\ 6-i3)l**i/-2-*3-)\,- 1- [3- (4-7 

v*>"j;i/) ^>x>f^y-> (o.nig) N n, r-tuv^-jv 

VI <W-)\> (0.097g) , 1 -79>Zfr*>7Z Y (0.082g) SiLVfTV 
ti/^D>i7>7 : -fe> (0.09lg) ipf>6- ( 1 - y^y7.)^-)i±)\,n^ )\,) 
-2-/^)i- l- [3- (4 -yu^ y;i/) "<>x-f 

(3 8 6) (0.075g) 
(3 8 6) ©4W4] 

'H-NMR(DMS0-d6, d ) : 0.81(3H, t, J=7.4Hz), 1.35(2H, a), 1.62(2H, a), 2. 
54(3H, s), 3.46<2H, t, J=7.5Hz), 5.9H2H, s), 7.63(1H, d, J=8.5Hz), 7.76 
(1H, dd, J=8.5 StT 1.4Hz), 7.79(1H, t, J=7.6Hz), 8.00(1H, t, J=7.9Hz), 
8.08(1H, t, J=l.lHz), 8.13(1H, d, J=8.2Hz), 8.24(1H, d, J=8.5Hz), 9.11(1 
H,s), 11.8K1H, brs). 
IR(Nujol) : 1678cm-l. 
op : 258-259°C. 
HassCFAB) : a/e 515, 517(M+1). 

<UXkm 1 ; 3 T 3 - L MB (ttftJKfiBB) izX 5 h U 9 U -fe 'J K (TG) WA 

«3tfW§> 

6 -^>-k'>7;^-;piij;w^T'f;i/-2-i'^D7Dt;i/- i - {2-7)1* 

mm. 

1. fiiOW: (TOHY) LC-122 

2. >f : ESPEC BNA-121D 

3. ^ ^-9-- : 5 (Automatic Labo-Mixer) 

4. : ^^-v^-;i/ (TAITEC PERSONAL) -11 
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5- **m*im*XAtt UV-160A 

6. m7\,-h :*Mtl*Zzi--^!r (IWAKI GLASS CORNING) 

mm 

1. tttt: ^Mya ftihftStttt (MEM) + 5X?*ftft M (FCS) 

2. PBS (-) : T§3®S&fi£<D&jtt 

NaCl 0.8 g/1 
KCl 0.2 
Na»HP0« 1.15 
KHjPO. 0.2 

3. EDTA- h l )7is>®m : 0.02X EDTA + 0.25% h 'J7:>>/PBS (-) 

4. : (SIGHA) « 

5. 1BMX (J-fV7W-l-^Wif>f» 

6. -f >->a y > : 

7. DMSO (i^^;u*;i,*:^> }:) : fDftttXS 

h;^;*^ p-?*^- {t^^-t^ h>a> 

9. 0.1N NaOH jgfc : IN NaOH £tt£«S*710«**r3 

10. /W #5 K*>/^HM (Bio-Rad Protein Assay) g* : 
^ K (BIO-BAD) SJ 

11. t'TJbfX > (Alubumin, Bovine) : S^^K. 

3T3-L lfflJWtPiq ig 
F757 5*iit|a-c, gjg (confluent) #.«iSiiu©3T3-Lliffll!S£ffl$Lfco J* 
PBS (-) 5mlT-2!sI5fe^U EDTA- MJ ^»»*-efflJBSi9#Lfc 
. »* 10»l/**in*, B»Lfc. *©!ffiSfc£50nl©&ifc<g£8a!) T , lOOOr 
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pre5£H«i&U IBl!S£ifc»S*T* ±»***Hfc. *ffl8S£20m]©i£ife£?f!K« 
U «UStt£*£> h Ltzo i(ffll!S#6xl0 4 ifflll|g/ml{c^ii-5t:Si5!ib, 24^7 
Iz-htlHl-fO^Lfeo ZQtmX\ 2BPi3>f (37'C, 5%C 

0,) +-Ci§*bfc. 

DMS0£T, laM 3r*tM*y> + 500nM IBHXSiSfclUMLfco ^CD 
1000fS#RU l^M ?^l7-^^7> + 0.5mH IBMX&fc£I|£iL 

tot* 4>*^-*—tphi%mw-imm.w\^tziifi7\s-\>*®LK>& 

, 243^7*1/- h+x^fcHU 0.1X MM*tt£lilMAfts SD©22^{Cl//M 
^rlM^V^ + 0.5mM IBMXSfcfclnl/^Aixfco COttBTC, lBM-f 
a"*-*- (37-C.5XC0O # T -g£tfco 

ttSfcHSOBu DMSOtCT lxlO" 2 , lxlO'\ lxlO-Md^JiRU *ft-?-iT,£500 
ISftRU 2xl0'\ 2xl0'\ 2xHr T M£HKbfc. @ft£0.2ZDKS0$tt«ai£ 
Ufeo -f>*U>«±» ^felOO/zM (0.2X*iiLil!7 , *r$ > (BSA) ^«ttf3nM HC1 

+) leasts -wrc-e«#LT*^fc*©*g«»aiu i$ifecT5oooo*g# 

RU 2nMtliSSUfc. 
ifcC* |tfBC:7 r ^-y-^^y>tIBMXS:.glSDLfe245t7'U-hSx -f>^a^- 

^szfc*aBLfc«c:. fc'»*i&§iLTiifcv>fc. ^u, hsbco.ix dmso&m 

£Aftfc2^£0.2!^MSO^£500,ul/ft£i£&£;Uxfc 0 (cftfcU ^©££ 

oauaottsiif-xy^rsotjfiafT**- ) &o©22^ (5 s ^^^^/> + 

IBHXfcttfcAtifcft) tt. 0.2XDHS0jgM (25t) * b < tt£f|jg*ij (20ft) 500 

M/n*xtitz'&. -r>^ | j>gfS5oo//i/^*Anfe. cow-c, 4~5B 
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m>*j.s<-?- (37-a 5xco:) *T?%mLtzo 

> 'J y 'J -fe ij K (TO) ^Dt^> (Protein) 

: 410m) o ^V\Tx -f V7*D t^;b3-ji,T-Jl&tBU*b-3fc 

«S2k-e5e*RLfe*tt*2.5ilfoJnA, «fc<«#U ^^ftSHcTT-Df 
(aa^&S : 595m) £$l5£Lfco 

Mm 

#JHHb-&tte#$' , iJ*\/> (Pioglita2one) 1x10" 'M© T G "SflKEjfif^ $ 100 

*« (-) tm>*»j> (+) *oxi:LritiWb^»oTG»aflg«ffffl (% 



£1 





8& (M) 


TGWiHft)! (%) 




1x10" 


38. 2% 



<ttl!0l2 ;db/dbvi>^ftfflv\feHi||BTfl J M> 
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d^>*;iO ^X-f^W (17 7) 
;w*>X-f iM-fr (16 3) 

l- (t7i-ji/-4-^;M^i') -6- ( l -7*>*;i/*^;t/a;w^w 
;i0 -2-*^;w^>X-< **V-;i/ (17 2) 

C57BL/KsJ-dbB db+/db+, C57BL/KsJ-dbn +b/+b (Jackson Laboratory) CO 5 

JU*4JBl*T8M**©*i? (CE-2, 0$^U7) Cl^Lfe, S^itttT-i? 
^©ailiKfit^T, lOOBg/kgTO.lXs 30ag/kgT-0.03X> 10mf/kgTO.OlX©i!l 

14BIHIH»0««ft#*S«:^fc (^S&8F£(±8>Ift~ 1051ft) o 7 

BgiiMBgo^Fiii^t-x ^^y ^s^ltebfc y— r A—y ( 

Chase Heparinized Capillary Tubes) 4ffl^tiSSffii<t D^JfilU. 
«(c,fc!3ito»ii#£*ffc. »««Btt0Blfcl4BiCifii»lx h U^v" 

V 

■fe^-f r*»£> jfli»-f >xu>iseN tbicjimmu ifass* r yyy-fe^-f f 

SfgfcLfc. Xs 0, 7> 14BlKi«*aJStfc. SIS&JfogL COiifaCJ:!) 
JfcM©M^{c:{±10~15^1(Difii§ISfflv\ 
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Il^aH££l210-15;CU£>jfii!B|£Ei,K GPO— p— ^DD7iy (HJ#U 
■fe?<f KG-?* h?rj-) XI±GP0-DA0S£ (MUMJ-fe^-f KE-x^h9n 

Mm 



1x2 





fe^fi (agAg) 


JtftfcTftsfl! (%) 


<t£® (17 7) 


3 0 


3 4.5 


(16 3) 


3 0 


7 2 


(17 2) 


1 0 


7 0-8 0 



fltUVtf, Eabson-Mcndenhall^MPv U^iJnrXA, Kobberling-Dunnigang 
Seip^fg^ Lavrence££&, Cushing^&Ps ft«^*^fc£) „ igflig 
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*DK*SftfcWKfi) s S^±x 7rD-ilSll«ft, ill? (08*.fcH£ 

»£#;&*MiHt£. «««ttertP», *mmwm&ZiZ) , 

4) U < i±P C T A'&®S»TO©i8**J t bT^ffiT-fc £„ 
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1 . *j«T**nsft^1»XH:E*fcbT»$*na*0**«»«fl'tL'Cg 

*u mig»Ss skm* m%m&Gm.s <r>*'j ejus 

i:rS«Ss JyXy-yX. *>L<iiPCTA 



;n3**>g, -hDS, tzs&s >s7;m, rv-fr&s 7U--;HBft7;w* 



n (RJ 




(0 
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nufyW.^ 7^I355Mli7i/;i/7^S^Lt4©TS55. 



n (R 4 ) 




\ 

Ri 
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ADyi "" ? - «D«, TA#Afc ^ 

^o*. ^ Z1J _^ 7i; _ JWS8 ^ 

«7*^ 7^* **** 
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^oy>jR^ /ND7»j-;nt, WBl7)v*)\>&s naiftTA'^s, ffiar 
nhns, 7$y«, *>7/ak 7";-;^, tu-jms&t;!/* 



n (R 4 ) 




(0 
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R*fci#fS©B&gT-;&£„ 
nliO~3©S!»£jgi!*1- S« 

fcfSftA. -r>tf^>;*, IRUm fWJ, SSlttKx 4>L<I±PCTA 



5\ (II) *K Eitt-ffl*SV>tt-tf0, 

/>a^>Jl^ x ad7'J-;^ ®«t;w=St;v£x ^n&lftT;!/*;^ {£j»7 
;io^>g x -hngs r^g^ 2/!7Vg> ^7V7>j-;i/£, 



n (R 4 *) 




(ID 



R 
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So 

-jus 



o* s *o 



(I la) 



(A (I la) «K Ritttt*tt8S'C03';i'*^at» ADffi»7;i/*;was, 7'J- 
nttO~30»ft**i** 5. 
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n (R/) 



^/^N CI I) 

S (II) «h Ritt-fflft5^t4-fflO % 
;V=*2/aS, T^S. ^7$, ^^.j-^ 



0^0 Ola) 
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nttO~3«D8»4JMiT5. 



n (R 4 0 




\ 



R 6 

a (II) * N Ritt-fl*Sl>tt-««x 

^ny>jR^ AD?'j-;i/S> <£«57;i/^;p^ ADfaa^^^;^ <sa7 
-hns, r*;** :>7V^ TV-)l^ ->7/7'J-;^ 
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So 



(Ha) t*\ RiU:^J!ljK8xT-©7;i/^;i/^ ^Dfiis^u^g^ 
;K£&:™*;ug N t K D^i.fia?;i,^ h UfiftT^^S/ ij jurist- 
***** M^a^fittT 1 ****, fi«7 , ^*;u^*fia7 , ;u*^«, 
&$S*x Xtt7U-^afiT»t), S7'J-;i/Sfci^Dy>i? > 

= i'>***N,TSl*i:|&£UOvct>J:u. 
R«' ttADy>a»snTUT4)J:i^flj2lc3M6T*5. 

fcf**JS* -f>si?x>** IHU. aSttft, fct<fciPCTA 
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ft© S*Wo • r£*$ij b T 3 V > e> ft % E &K#J • 



n (R 4 0 




(Ml) 



\ 



R. 

(HI) 4\ Ril±-fi|*5^tt-ffl©s 

r^g, 7>;-;i^ ad7'J-;h, ^7^7';-;^ 

So 

Rutt 

H 

o 

"V- 

(S (Ilia) Ri,U:£t&fi8 ^Dig^r;^;^ t»>j 
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10 Ri.ttftttT;b*u>ai*5v>ttfi«7;^ = u 

8. B«tg*B, tRMMfl * >*y>fflWtt**B, SflgHifii 



a (III) *K RittHB**^tt-ffl©, 



n (R 4 ') 




(HI) 



R 
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H 

o' A oT 
o 



Cilia) 



(3 (Ula) 4>> R,.ttK«*8*Tf«>W^ AD tt7 ^ 7X} 

nttO~3©»ftfcjeWc?- s . 
fcWfcWfc. KAEE, SpHifiiE, ^ -ajfctt*^ S^^KKtt^ 

semes* n^-tt W4 ^j.* 

**** -r>*x>*. ««****''** me* *L<ttpcTA& 
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n (R/) 



^X^N (III) 
R- 



S (III) <K Ritt-ffl*5^«43fflO x 

DS, ^yg, i'TVg, ADTU-^aS, ^7^71;-;^ 

3. 

Rnii 



H 

O^OT (Ilia) 

(a (nia) Rnttaa!{ft8s-co7:;p*^a^ adi»7^^ 7tJ 
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x Sfctt«EiW£» BitaEE, JftiSifttEx -5 oJfott^±, SUBfflBIK 



n CR 4 ') 




\ 



R n3 

iSa^^l/S, fi«7^3*^», -hP* *>7^ 7>j~;b 

TUT* «tv>T 'J —M53BL7n,*)V&-c&z, 

Rutt 
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H 

AT 
o 



(iVa) 



<a dva) +R..tttta^*^atxtt7y-;i,ai-e ib5- } -cash*™* 

R«* tt^ny^^jiT^Ttivm^as-cfts. 
nttO~3©S»T-ifc£o 
1 1 • fttttt** MM% «*tt*** % -f y ^JEttM^ ^ 

*fcl±*i&* KiftLE, TOjfliE, ^«S*^ ***** Smmg 
**± s 7fD-Atti Mfll , iift*, *ffiifai S3**. W£ 

**&»«<»* ™**H**jfc «nfc ttwtwa 

***** ttAftft** lift. «}ftK % *U<liPCTA 




(IV) 



tt*™*** m™^** =haat, rp*^ 
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-r>**>a % «ft**ff* m% MWt< ^ L<liPCTA 




(IV) 
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R.sii 




(* (iva) *R,*&im7j\'*rj\,mRt±7 1) z 0 ) -ensnsg&g 




5C (VIII) R,tt**Jii?, Xi4fi«7»^*;i,S-c 



WO 97/24334 



299 
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ADy>M ' 'W)-^ ft*™*** AD|S7^^ <E&;P 

fi»7A*M-*fig 7 ^^^ 7'J-;^ Mats, 7y-;nga 7 ;u + 
R«' tt^D^>B^iaTur*J:v^fl:*^gTfe5o 

ntto~3©g»£jgi$?-s. 
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R 26 R.29 

* (IX) R2,tt**JR^ IJ*ft7*T07^*^ ^nfta^^ 

5U(4-«0 N A D y>e % ^mTA^Jim, >s?J7 

U-Jb«, r^S, filKTVlo*^ rhos, ^ 7 ;s, 7"j-;^ A 

= *^M^*^ «***d™*a* 7"j-;u^ 7 V -ansa™ 

**;Ujfc 7V-J\,&, «UR^ TU-;Hfift^^ak tKD^fi«7 
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Y l±* Jl* - to&xw&ft 7)1 * U >*«p & 5 . 



n CR 4 ') 

R 



'■aa 



N " 00 

R? 



*30 



a (X) <K R iStt:™***, a 



w 3 1 



■Cr. 



(Xa) 



-J-***™*** **** xttrv-^i,*?**. } Ta?h - 5 

**** TU-^^y*^ TU-;^*-^ ^.j-;^ 
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H 



(Xb) 



(Xb) VY^W^x^TJl*!,^*^ Rl<ttmftT 




Cxi) 



a (XI) ^ B 7rj-;^ «^3*i,fi«^4^ 
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1*1-3. 




(XII) 



a (xii) «k R>T;RtfR»tt*ft*na£fc;*iuR^ Aoy>jR^ ^7 

R»«ttfttt:™*;wa6T**. 



WO 97/24334 

PCT7JP96/03858 

304 




(XIII) 



CDig 0 




(XIV) 



R 37 

N-***- N - **,^/Ufc ***** y 
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5 6-x ^W^WD^^ ^ > 

*^ ^ 6-x > *^*^^.,. (8 . 7 ^ D ^ > ^ ) . 2 ^ rD ^ 
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1 ^yy— ;k l"<>i;ii,-c. I | (il . 



*0 97/24334 



307 



KT/JP96/0385S 



2^^-H2-^^;^> S ;; k )- 6 . [( 2- tI ; i ; ; ^^ ):b;w ^^ 
*»)±»n*4M^X<XW-^ 6-*,u^>r,M-(2,4-^nn^> 
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-*Wy-l-(2,4-y^DD^>y;i,).2-^ J K>x^^;_ ;K 1 _( 2j4 _ 
(Z,f^DD^>^)-5-lh^^ i ;i / ^. HfM>;r<f ^ i; _ ;k 

* * © * 6 Ji tfix £ X -f 5 ^ V - ; u mm * X 12 * o Jg „ 

2 1. tt&DflSHl, 4 S 7. Sfcttl OO^mipfclB«CDft^ Ul-iv 

) LTMU JMI»TSttav/XttPDE5IBSfgttS*'r5 

2 2. Jfii«»TJS«STF/XttPDE5IBSiSttft#r*E*««©««©fc» 

©Me 

23. sSScOlail, 4x 7, £ fctt 1 0©l*r*ifrfcfB«©fc£» (SI~IV 

) ss-^rscict^^tr. *#0jWi**T*^ av/xttM^woPDE 

2 4. Sg^cOlEffil 3-2 OO^mfrtCftOfli^lJt^ftjjt^fctT^Sr 

25. Ti2 (a) - (d) oxfi©v%rnfr*$tt^fcs»ai; r ^ ^<o« 
si 3~i sxai sov^rixfrce^cox-f s^-^R^cgjg^ 

o 

(A) (8 1 ) 

"^XcL (8-) 
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"-CO- ,w (9,) 



(B) TSdO' ) 



Kb 

*ttSKJ6£-l»\ T5S (11*) 



(C) Ti£ (12* ) 



l jfY NH ,. (12* ) 



sag s-e-, t^; (13' ) 
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,(R. 



(D) TsS (14' ) 



&to*K&$it, TjS. ( 1 5 1 ) 



,w Cc>^ (15,) 



<a*R..~R,.tt*ft*ftfi}ffiCDRu R,n R.iSfcttSC 




^ -Rat 

Rot 



R«-~R..tt*ii«ittB©IU R, % R.., R..*fcttR, l «ft U R.— 

R»»tt**i^:h.a 
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^26 

o^o X - A — 

R33— A — 
Rae— A — 

t«+R»»VAttSo«Bi:Ba&*i**ai3f) 
*IFH nI±0*6 3CD»ft*Jiw|E^ S ) 

2 6.^(16') 

Vbc-A^jr^. (16') 

la 

<D%&*m?) Oft^**J»*t:J:DlD*»«LTa (17' ) 



^VO 97/24334 
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* wE^ (17') ^A^,^ ^ 

(18' ) " h * fcff «***CI:tJt^ 



"-CO-*- „ 8 ., 



C 1 9 J ) 




RJ7 



(2 0') 




TiC (21') 
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(2 1') 

2 9. 7^(22' ) 



1 



^*>$tiZfc1k®£BiZi<t**>ZmifVZzttZ*>)TX (2 3' ) 



NC- 

(2 3' ) 

R37 
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1 

Ml 




F 

(46) 
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5 8 




(47) 
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V 

(52) (53) 
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3/5 8 

03 
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(64) (65) 



U '0 97,7«34 



KJ5 
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5/58 
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(76) (77) 
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7/58 
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9/5 8 

09 





(92) (93) 
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1 0/5 8 

HI 0. 




( 1 °0) (101) 



WO 97/24334 






HOB) (107 ) 
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012 




E,o y J 0C; 




(110) 




(111) 



o 
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(119) 



W 0 97/24334 

PCT/JP96/03858 



1 4/5 8 
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1 7/58 
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W (143) 
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1 9/5 8 
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(160) (161) 
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E2 1 



2 1/5 8 
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HO. 




N 




a 



(162) 



o o A i 




ci 



(163) 



(164) 



o. JO o 



fir" 



(165) 



(166) 



(167) 
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02 3 





(178) 



(179) 
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24/58 



PCT/JW6/03858 
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Specification 



Benzimidazole Derivatives 

Technical Field 

The present invention pertains to new benzimidazole derivatives. In more detail, it 
pertains to new benzimidazole derivatives having hypoglycemia or PDE5 inhibitory effects, and 
to pharmaceutically acceptable salts thereof. Furthermore, the present invention relates to 
pharmaceuticals containing said benzimidazole derivatives or salts thereof as effective 
constituents. 

Disclosure of Invention 

The purpose of the present invention is to provide new benzimidazole derivatives and 
pharmaceutically acceptable salts thereof, as well as pharmaceuticals containing said 
benzimidazole derivatives or salts thereof as effective constituents, wherein such compounds and 
pharmaceuticals are used to prevent or treat impaired glucose tolerance, diabetes (type II 
diabetes), diabetic complications (e.g., diabetic nephropathy, diabetic neuropathy, diabetic 
retinopathy), insulin resistance syndromes (e.g., insulin receptor anomaly, Rabson-Mendenhall 
syndrome, repliconism, Kobberling-Dunnigan syndrome, Seip syndrome, Lawrence syndrome, 
Cushing's syndrome, acromegaly), hyperlipemia, atherosclerosis, angio cardiopathy (angina 
pectoris, cardiac failure), hyperglycemia (e.g., what can be characterized by anomalous 
saccharometabolism, such as eating disorder), or hypertension; or angina pectoris, high blood 
pressure, pulmonary hypertension, congestive cardiac failure, glomerulopathy (e.g., diabetic 
glomerulosclerosis), tubulointerstitial mellitus (e.g., nephropathy induced by FK506 or 
cyclosporine), renal failure, angiostenosis (for example, after percutaneous transluminal 
angioplasty), telangiosis, cerebral apoplexy, chronic reversible atresia (e.g., bronchitis and 
asthma (chronic asthma, allergic asthma)), allergic rhinitis, urticaria, glaucoma, diseases 
characterized by entero dyskenesia (for example, hypersensitive anaphylaxis), impotence (e.g., 
organic impotence, psychic impotence), diabetic complications (e.g., diabetic gangrene, diabetic 
arthropathy, diabetic glomerulosclerosis, diabetic dermopathy, diabetic neuropathy, diabetic 



cataract, diabetic retinopathy), nephritis, carcinoma cachexia, or post-PCTA restenosis, and so 
forth. 

The inventors have provided the pharmaceuticals, which are expressed by the following 
formulas (I) ~ (IV) and (VIII) ~ (XIV), to prevent or treat impaired glucose tolerance, diabetes 
(type II diabetes), diabetic complications (e.g., diabetic nephropathy, diabetic neuropathy, 
diabetic retinopathy), insulin resistance syndromes (e.g., insulin receptor anomaly, Rabson- 
Mendenhall syndrome, repliconism, Kobberling-Dunnigan syndrome, Seip syndrome, Lawrence 
syndrome, Cushing's syndrome, acromegaly), hyperlipemia, atherosclerosis, angio cardiopathy 
(angina pectoris, cardiac failure), hyperglycemia (e.g., what can be characterized by anomalous 
saccharometabolism, such as eating disorder), or hypertension; or angina pectoris, high blood 
pressure, pulmonary hypertension, congestive cardiac failure, glomerulopathy (e.g., diabetic 
glomerulosclerosis), rubulointerstitial mellitus (e.g., nephropathy induced by FK506 or 
cyclosporin), renal failure, angiostenosis (for example, after percutaneous transluminal 
angioplasty), telangiosis, cerebral apoplexy, chronic reversible atresia (e.g., bronchitis and 
asthma (chronic asthma, allergic asthma)), allergic rhinitis, urticaria, glaucoma, diseases 
characterized by entero dyskenesia (for example, hypersensitive anaphylaxis), impotence (e.g., 
organic impotence, psychic impotence), diabetic complications (e.g., diabetic gangrene, diabetic 
arthropathy, diabetic glomerulosclerosis, diabetic dermopathy, diabetic neuropathy, diabetic 
cataract, diabetic retinopathy), nephritis, carcinoma cachexia, post-PCTA restenosis and so forth. 



n (R 4 ) 

R 3-T IT >- R 2 



(0 



Ri 



In the formula (I), Rj is a hydrogen atom, an arylsulfonyl group, or a lower alkyl group. 
Said lower alkyl group may be substituted with 

one or two aryl groups or heterocyclic groups 



which may be substituted with a substituent(s) selected from a group 
comprising 

a halogen atom, a haloaryl group, a lower alkyl group, a halo- 
lower-alkyl group, a lower alkoxyl group, a nitro group, an amino 
group, a cyano group, an aryl group, an aryl-lower-alkyl group, an 
aryl-lower-alkyloxy group, a haloaryl-lower-alkyloxy group, an 
arylsulfonyl-lower-alkyl group, an arylsulfonylamino group, a 
cyanoaryl group and a heterocyclic group. 
R 2 is a hydrogen atom, a lower cycloalkyl group, a hydroxy group, a lower alkoxyl 
group, a mercapto group, a lower alkylthio group, an amino group, a lower alkylamino group, a 
carboxy group, an aryl group, or a lower alkyl group. Said lower alkyl group may be substituted 
with a halogen atom(s), a lower alkoxyl group(s), a cyano group(s), a chlorocarbonyl group(s), 
an aryl group(s) or a heterocyclic group(s). 

R 3 is a carboxy group, an esterificated carboxy group, an amidized carboxy group, an 
amino group, an amido group, or a sulfonyl group. Said amino group and said amido group may 
be substituted with an acyl group(s) or a sulfonyl group(s). A halogen atom(s), an amino 
group(s) or. an acylamino group(s) is(are) bonded to said sulfonyl group(s). Moreover, R 3 may 
be bonded to the main rings through a lower alkylene group or a lower alkenylene group. 
R4 is a neutral substituent. 
The symbol n is an integer of 0 - 3. 



n (R 4 ') 




\ 



In the formula (II), is an aryl-lower-alkyl group which may be substituted with one or 
two substituents selected from a group comprising 

a halogen atom, a haloaryl group, a lower alkyl group, a halo-lower-alkyl group, a 
lower alkoxyl group, a nitro group, an amino group, a cyano group, an aryl group, 
a cyanoaryl group, an aryl-lower-alkyloxy group, an arylsulfonyl-lower-alkyl _ 



group, an arylsulfonylamino group, an aryl-Iower-alkyl group, and a heterocyclic 
group. 

R? is a lower alkyl group or a lower cycloalkyl group. 
Rs is a carbamoyl group. Said carbamoyl group may be substituted with 
an aryl group which may be substituted, or 

a lower alkyl group which may be substituted with a heterocyclic group(s) which 
may be substituted, an aryl group, a heterocyclic group, and 

0^0 CI la) 

wherein in the formula (Ha), R 9 is an alkyl group with eight or less carbon atoms, 
a halo-lower-alkyl group, an aryl-lbwer-alkyl group, a hydroxy-lower-alkyl 
group, a tri-lower-alkylsilyl-lower-alkyl group, a lower alkoxy-lower-alkyl group, 
a lower alkylthio-lower-alkyl group, a heterocyclic group, or an aryl group, 
whereas said aryl group may be substituted with a halogen atom, a lower alkyl 
group, a halo-lower-alkyl group, a lower alkoxyl group, or a nitro group. 

Moreover, R 8 may be bonded to the main rings through a lower alkylene group, or a lower 

alkenylene group. 

R4' is a hydrocarbon group which may be substituted with halogens. 
The symbol n is an integer of 0 ~ 3. 

n (R<>) 



(III) 



In the formula (III), R, is an aryl-lower-alkyl group which may be substituted with one or 
two substituents selected from a group comprising 

a halogen atom, a lower alkyl group, a halo-lower-alkyl group, a lower alkoxyl 
group, a nitro group, an amino group, a cyano group, an aryl group, a haloaryl 
group, a cyanoaryl group, an aryl-lower-alkyloxy group, an arylsulfonyl-lower- 




alkyl group, an arylsulfonylaniino group, an aryl-lower-alkyl group, and a 

heterocyclic group. 
R 7 is a lower alkyl group or a lower cycloalkyl group. 
Rn is a substituent expressed by the following formula. 

H 

R P<Y' (>«»-) 

(In the formula (Ilia), Ri2 is an alkyl group with eight or less carbon atoms, a halo-lower-alkyl 
group, an aryl-lower-alkyl group, a hydroxy-lower-alkyl group, a tri-lower-alkylsilyl-lower-alkyl 
group, a lower-alkoxy-lower-alkyl group, a lower alkylthio-lower-alkyl group, a heterocyclic 
group, or an aryl group. Said aryl group may be substituted with a halogen atom(s), a lower 
alkyl group(s), a halo-lower-alkyl group(s), a lower alkoxyl group(s), or a nitro group(s).) Rn 
may be bonded to the main rings through a lower alkylene group, or a lower alkenylene group. 

R4' is a hydrocarbon group which may be substituted with halogens. 

The symbol n is an integer of 0 - 3. 




In the formula (IV), Rn is an aryl-lower-alkyl group which may be substituted with one 
or two halogen atoms, lower alkyl groups, halo-lower-alkyl groups, lower alkoxyl groups, nitro 
groups, amino groups, cyano groups, aryl groups, haloaryl groups, cyanoaryl groups, aryl-lower- 
alkyl groups, arylsulfonyl-lower-alkyl groups, arylsulfonylamino groups, or heterocyclic groups. 

Ri4 is a lower alkyl group. 

R15 is a substituent expressed by the following formula. 



H 

0^0 T 

o 



(IVa) 



(In the formula (IVa), R 16 is a lower alkyl group or an aryl group.) 

R4' is a hydrocarbon group which may be substituted with halogens. 
The symbol n is an integer of 0 - 3. 



R*« n(R«') 



(VIII) 



In the formula (Vm), R, is a hydrogen atom, an arylsulfonyl group, or a lower alkyl 
group. Said lower alkyl group may be substituted with 

one or two aryl groups or heterocyclic groups, 

which may be substituted with substituents selected from a group 
comprising 

a halogen atom, a haloaryl group, a lower alkyl group, a halo- 
lower-alkyl group, a lower alkoxyl group, a nitro group, an amino 
group, a cyano group, an aryl group, an aryl-lower-alkyloxy group, 
an arylsulfonyl-lower-alkyl group, an aryl-lower-alkyl group, a 
haloaryl-lower-alkyloxy group, an arylsulfonylamino group, an 
arylcarbonylamino group, an arylcarbonyl group, an arylalkenyl 
group, a cyanoaryl group and a heterocyclic group. 
R 2 is a hydrogen atom, a lower cycloalkyl group, a hydroxy group, a hydroxy-lower-alkyl 
group, a lower alkoxyl group, a mercapto group, a lower alkylthio group, an amino group, a 
lower alkylamirio group, a carboxy group, an aryl group, or a lower alkyl group. Said lower 
alkyl group may be substituted with a halogen atom(s), a lower alkoxyl group(s), a cyano 
group(s), a halocarbonyl group(s), an aryl group(s) or a heterocyclic group(s). 



R25 is an alky] group with eight or less carbon atoms, a lower cycloalkyl group, a halo- 
lower-alkyl group, a tri-lower-alkylsilyl-Iower-alkyl group, a lower alkoxy-lower-alkyl group, a 
lower alkylthio-lower-alkyl group, an aryl group, a heterocyclic group, an aryl-lower-alkyl 
group, or a hydroxy-lower-alkyl group. Said aryl group may be substituted with a halogen 
atom(s), a lower alkyl group(s), a halo-lower-alkyl group(s), a lower alkoxyl group(s), or a nitro 
group(s). 

R26 is a hydrogen atom or a lower alkyl group. When said R25 and R 2 6 are lower alkyl 
groups, they can bond together and form a ring. 

Y is a carbonyl group or a lower alkylene group. 

The symbol A represents a single bond, a lower alkylene group, or a lower alkenylene 

group. 

R4' is a hydrocarbon group which may be substituted with halogens. 
The symbol n is an integer of 0 - 3. 

In the formula (IX), R27 is a hydrogen atom, an alkyl group with seven or less carbon 
atoms, a halo-lower-alkyl group, arylsulfonyl group, aryl-lower-alkyl group, heterocycle-lower- 
alkyl group, or haloheterocycle-lower-alkyl group. The aromatic ring of said aryl-lower-alkyl 
group may be substituted with one or two halogen atoms, lower alkyl groups, halo-lower-alkyl 
groups, cyanoaryl groups, amino groups, lower alkoxyl groups, nitro groups, cyano groups, aryl 
groups, haloaryl groups, arylsulfonyl-lower-alkyl groups, arylsulfonylamino groups, aryl-lower- 
alkyloxy groups, aryl-lower-alkyl groups, heterocyclic groups, aryloxy groups, arylcarbonyl 
groups, arylcarbonylamino groups, or aryl-lower-alkyloxy groups which are substituted with one 
or two halogen atoms. 

R28 is a hydrogen atom, an alkyl group with seven or less carbon atoms, a halo-lower- 
alkyl group, a lower-alkoxy-lower-alkyl group, a lower cycloalkyl group, an aryl group, an aryl- 
lower-alkyl group, a lower alkylamino group, a lower alkoxyl group, a lower alkylthio group, a 
hydroxy group, a mercapto group, an amino group, or a carboxy group. 



R:5 is an alkyl group with eight or less carbon atoms, a halo-Iower-alkyl group, a tri- 
lower-alkylsilyl-lower-alkyl group, a lower-alkoxy-lower-alkyl group, a lower alkylthio-lower- 
alkyl group, an aryl group, a heterocyclic group, an aryl-lower-alkyl group, or a hydroxy-lower- 
alkyl group. Said aryl group may be substituted with a halogen atom(s), a lower alkyl group(s), a 
halo-lower-alkyl group(s), a lower alkoxyl group(s), or a nitro group(s). 

R26 is a hydrogen atom or a lower alkyl group. When said R25 and R26 are lower alkyl 
groups, they can bond together and form a ring. 

Y is a carbonyl group or a lower alkylene group. 

The symbol A represents a single bond, a lower alkylene group, or a lower alkenylene 

group. 

R29 is a hydrogen atom or a lower alkyl group. 




In the formula (X), R 30 is a hydrogen atom, an aryl-lower-alkyl, an arylsulfonyl-lower- 
alkyl group expressed by a formula, 




which may be substituted (wherein in the formula (Xa), R 31 is a hydrogen atom, a cyanoaryl 
group, an amino group, a lower alkoxyl group, a nitro group, a cyano group, an aryl group, a 
haloaryl group, an arylsulfonyl-lower-alkyl group, an arylsulfonylamino group, an aryl-lower- 
alkyloxy group, an aryl-lower-alkyl group, a heterocyclic group, or an aryloxy group), an aryl- 
lower-alkyloxy group which may be substituted with one or two halogen atoms, an arylsulfonyl 
group, a heterocycle-lower-alkyl group, an arylcarbonylamino group, an arylcarbonyl group, an 
arylalkenyl group, or a lower alkylenedioxyaryl group. The alkyl section of said aryl-lower- 
alkyl group may be further substituted with a lower alkyl. 



R32 is a hydrogen atom, a lower alkyl group, a halo-lower-alkyl group, a lower cycloalkyl 
group, an aryl group, an aryl-lower-alkyl group, a lower alkylamino group, a lower alkoxyl 
group, a lower alkylthio group, a lower alkoxy-lower-alkyl group, or a heterocycle-lower-alkyl 
group. 

R 33 is a carboxy group, a lower-alkoxycarbonyl group, a (2-cyanoaryl) oxycarbonyl 
group, or a substituent expressed by the following formula. 



H 




(In the formula (Xb), Y is a carbonyl group or a lower alkylene group. R 34 is an aryl group 
which may be substituted, a lower alkyl group which may be substituted with a heterocyclic 
group, an aryl group, or a heterocyclic group.) 

The symbol A represents a single bond, a lower alkylene group, or a lower alkenylene 

group. 

R4' is a hydrocarbon group which may be substituted with halogens. IV includes an 
alkyl group, an aralkyl group, an alkynyl group, or one of the preceding materials which is 
substituted with halogen atoms. IV may be saturated or unsaturated. R4' may be of either a 
chain form or a ring form. It may be branched in some cases. When IV is substituted with 
halogen atoms, the halogen atoms may be any halogens. The number of halogen atoms is not 
restricted. The symbol n is an integer 0-3. Therefore, one, two or three (IV)*s may be bonded 
or no R4' may be bonded. IV could be bonded at an ortho, meta, or para position in relation to 
the other substituent. When R 30 is a hydrogen atom, n is zero, in other words, no IV is bonded. 




In the formula (XI), R 3J is a hydrogen atom, an aryl group, a iower-alkoxy-lower-alkyl 
group, a lower alkyl group, or an aryl-lower-alkyl group. 

Rj6 is a carboxy group, a lower alkoxycarbonyl group, a heterocycle-lower-alkylamino 
group, or a heterocycle-lower-alkylcarbamoyl group. 

R37 and R 3S are a hydrogen atom, a halogen atom, a lower alkyl group, a halo-lower-alkyl 
group, an aryl group, an aryl-lower-alkyl group, or an aryl-lower-alkyloxy group, respectively. 

The symbol A represents a single bond, a lower alkylene group, or a lower alkenylene 
group. When R35 is a lower alkyl group, A is a lower alkylene group, or a lower alkenylene 
group. 




(XII) 



R37 



In the formula (XII), R 37 and R 38 are a hydrogen atom, a halogen atom, a lower alkyl 
group, a halo-lower-alkyl group, an aryl group, an aryl-lower-alkyl group, or an aryl-lower- 
alkyloxy group, respectively. 

R39 is a lower alkyl group. 

R40 is a hydrogen atom, a lower alkoxycarbonyl group, a lower alkanoyl, a lower 
alkanesulfonyl group or a carbamoyl group. 




(XIII) 



In the formula (XIII), R37 and R3S are a hydrogen atom, a halogen atom, a lower alkyl 
group, a halo-lower-alkyl group, an aryl group, an aryl-Iower-alkyl group, or an aryl-lower- 
alkyloxy group, respectively. 

R7 is a lower alkyl group or a lower cycloalkyl group. 




(XIV) 



R37 

In the formula (XIV), R 37 and R38 are a hydrogen atom, a halogen atom, a lower alkyl 
group, a halo-lower-alkyl group, an aryl group, an aryl-Iower-alkyl group, or an aryl-lower- 
alkyloxy group, respectively. 

R 7 is a lower alkyl group or a lower cycloalkyl group. 

R41 is a 2-pyridylcarbamoyl group, a 2-carboxy-l-pyrrolidinocarbonyl group, an N- 
methyl-N-(2-pyridylmethyl) carbamoyl group, a homopiperidinocarbonyl group, a [2-(N-oxo)- 
pyridylmethyl] carbamoyl group, a 4-(dimethylamino) benzylcarbamoyl group, a 
piperonylcarbamoyl group, an N-methyl-N-(2-pyridyl) carbamoyl group, a 
thiomorpholinocarbonyl group, a halosulfonyl group, an aminosulfonyl group, an 
acylaminosulfonyl group, a lower alkoxycarbonyl group, or a carboxy group. 

R29 is a hydrogen atom or a lower alkyl group. When R41 is a lower alkylcarbonyl group 
or a carboxy group, R29 is a lower alkyl group. 

Moreover, the present invention provides the new benzimidazole derivatives, which are 
expressed by the formulas (VIII) ~ (XIV), and salts thereof. 

The benzimidazole derivatives provided by the present invention are produced through 
the reaction formulas (a) — (f), shown hereafter. 



m (19) (20) (e) 

(21) R,e 



^^NHCORjf ^^NHCOR 2f H 

(22) (23) (24) W 



R3f "Cc^ f 



(25) 

Ria - Rif in the reaction formulas are chosen from the previously-mentioned Ri, R 6 , Rn, 
Ri7 5 R22, R23 9 R27, R30 or a substituted benzyl group expressed by the next formula. 




(In the formula, R 37 and R 3 g represent the same groups as previously-explained, 
respectively.) R 2a ~ R 2 f are chosen from the previously-mentioned R 2 , R7, R] 4 , Rig, R28, R32, R35, 
or R39. The substituents R 3a ~ R 3 f are chosen from the substituents expressed by the formula, 



R 2 € 



0**0 A 



wherein in the formula, R25, R26, Y and A represent the same groups as previously-explained, 
respectively, or previously-mentioned R 3 , R 8 , Rn» R15, R19, R24, AR 33 , AR 36 , NHR40, CN, or R?i. 
Moreover, substituents which define R 3a ~ R 3f can be interchanged. For example, as illustrated 



•n the reaction fonnulas (g) and (h), an ester compound (26) can be altered to an acid compound 
(27) or an acid halide compound (28). By reacting with an amine or a sulfonamide, a desired 
benzimidazole may be produced. Or, derivatives can be obtained as illustrated in the reaction 
formula (i), (j), (k). (1), (m). or („). These alterations of R 3a - R 3f can be performed using any 
process shown in the reaction formulas (a) ~ (f). A process is chosen based on the stability of 
Ria ~ Rif and R 2a ~ R 2f , or the ease of isolation. 



>- R 2a-f 

(26) ^ m ^ 



(0) 



(In the reaction formula, Rg represents a lower alkyl group, and R, w and R 2a , f represent the 

same as previously described.) 



(In the formula, V represents a chlorine atom, or a bromide atom, and R M and R 2 .. r represent 
the same as previously described.) 



(30) 

(In the formula, R la _ f and R 2a _ f represent the same as the previously described.) 



o 




(j) 



(In the formula, R ]a -f and R 2a -f represent the same as previously described.) 

In the reaction formula (a), a compound of the formula (1) is processed with a base such 
as sodium hydride, lithium diisopropylamide, lithium hydrogencarbonate, lithium carbonate, 
sodium hydrogencarbonate, sodium carbonate, sodium hydroxide, potassium hydrogencarbonate, 
potassium carbonate, or potassium hydroxide, and is processed with a compound expressed by 
R] a Z (Z represents a chlorine atom, a bromine atom, toluenesulfonyloxy group, or a 
methanesulfonyloxy group.) in order to produce a compound of the formula (2). A compound of 
the formula (2) can be altered to a compound of the formula (3) by a method such as (1) reducing 
it with reduced iron or zinc under an acidic condition, (2) reducing it with a transition metal 
catalyst primarily exemplified by palladium, platinum, ruthenium, and nickel under a hydrogen 
environment, (3) reducing it with a transition metal catalyst primarily exemplified by palladium, 
platinum, ruthenium, and nickel under a presence of formic acid, and (4) reducing it with sodium 
hydrosulfite. In many cases when the method (1) is used, a compound of the formula (3) is 
reduced within the reaction system to directly produce a compound of the formula (4). Some 
compounds may partially produce a compound of the formula (4) under any condition in the 
methods (1) through (4). A compound of the formula (4) is produced from a compound of the 
formula (3) with a carboxylic acid such as acetic acid, p-toluenesulfonic acid, hydrochloric acid, 
sulfuric acid, or phosphoric acid, sulfonic acid, or an inorganic acid. 

In the reaction formula (b), a compound of the formula (5) undergoes a hydrolysis or 
solvolysis with a base such as lithium hydrogencarbonate, lithium carbonate, lithium hydroxide, 
sodium hydrogencarbonte, sodium carbonate, sodium hydroxide, potassium hydrogencarbonate, 
potassium carbonate, or potassium hydroxide, a carboxylic acid such as acetic acid, p- - 
toluenesulfonic acid, hydrochloric acid, sulfuric acid, or phosphoric acid, sulfonic acid, or an 



inorganic acid and produces a compound expressed by the formula (6). A compound of the 
formula (6) is processed with a base such as sodium hydride, lithium diisopropylamide, lithium 
hydrogencarbonate, lithium carbonate, lithium hydride, sodium hydrogencarbonate, sodium 
carbonate, sodium hydroxide, potassium hydrogencarbonate, potassium carbonate, or potassium 
hydroxide, and is processed with a compound expressed by R lb Z (Z represents a chlorine atom, a 
bromine atom, toluenesulfonyloxy group, or a methanesulfonyloxy group.) in order to produce a 
compound of the formula (7). A compound of the formula (7) can be altered to a compound of 
the formula (8) by a method such as (1) reducing it with reduced iron or zinc under an acidic 
condition, (2) reducing it with a transition metal catalyst primarily exemplified by palladium, 
platinum, ruthenium, and nickel under a hydrogen environment, (3) reducing it with a transition 
metal catalyst primarily exemplified by palladium, platinum, ruthenium, and nickel under a 
presence of formic acid, and (4) reducing it with sodium hydrosulfite. A compound of the 
formula (9) is produced from a compound of the formula (8) and a corresponding carboxylic 
acid, acid chloride, acid bromide, or acid anhydride. 

In the reaction formula (c), a compound of the formula (1 1) is produced from a 
compound of the formula (10) and a compound expressed by R lc NH 2 . The alteration of a 
compound of the formula (1 1) to a compound of the formula (13) is the same as that of a 
compound of the formula (7) to a compound of the formula (9) in the reaction formula (b). 

In the reaction formula (d), a compound of the formula (14) can be altered to a compound 
of the formula (15) by a method such as (1) reducing it with a transition metal catalyst primarily 
exemplified by palladium, platinum, ruthenium, and nickel under a hydrogen environment, and 
(2) reducing it with sodium hydrosulfite. A compound of the formula (15) is processed wi'th a 
base such as lithium hydrogencarbonate, lithium carbonate, lithium hydroxide, sodium 
hydrogencarbonate, sodium carbonate, sodium hydroxide, potassium hydrogencarbonate, 
potassium carbonate, or potassium hydroxide, and with a compound expressed by R ld Z (Z 
represents a chlorine atom, a bromine atom, toluenesulfonyloxy group, or a methanesulfonyloxy 
group.) in order to produce a compound of the formula (2). A compound of the formula (17) is 
produced from a compound of the formula (16) with a carboxylic acid such as acetic acid, p- 
toluenesulfonic acid, hydrochloric acid, sulfuric acid, or phosphoric acid, sulfonic acid, or an 
inorganic acid. 

In the reaction formula (e), a compound of the formula (18) can be altered to a compound 
of the formula (19) by a method such as (1) reducing it with reduced iron or zinc under an acidte 
condition, (2) reducing it with a transition metal catalyst primarily exemplified by palladium, 



platinum, ruthenium, and nickel under a hydrogen environment, (3) reducing it with a transition 
metal catalyst primarily exemplified by palladium, platinum, ruthenium, and nickel under a 
presence of formic acid, and (4) reducing it with sodium hydrosulfite. A compound of the 
formula (20) is produced from a compound of the formula (19) and a corresponding carboxylic 
acid, acid anhydride, acid chloride, or acid bromide. A compound of the formula (20) is 
processed with a base such as sodium hydride, lithium diisopropylamide, lithium 
hydrogencarbonate, lithium carbonate, lithium hydroxide, sodium hydrogencarbonate, sodium 
carbonate, sodium hydroxide, potassium hydrogencarbonate, potassium carbonate, or potassium 
hydroxide, and is processed with a compound expressed by R ]e Z (Z represents a chlorine atom, a 

K 

bromine atom, toluenesulfonyloxy group, or a methanesulfonyloxy group.) in order to produce a 
compound of the formula (21). 

These methods usually produce a compound of the formula (21) having R 3e at mixed 
substitution positions of the fifth and sixth or of the fourth and seventh. The materials can be 
purified by a means such as recrystallization, column chromatography, thin film 
chromatography, or high speed liquid chromatography. 

In the reaction formula (f), a compound of the formula (22) can be altered to a compound 
of the formula (23) by a method such as (1) reducing it with reduced iron or zinc under an acidic 
condition, (2) reducing it with a transition metal catalyst primarily exemplified by palladium, 
platinum, ruthenium, and nickel under a hydrogen environment, (3) reducing it with a transition 
metal catalyst primarily exemplified by palladium, platinum, ruthenium, and nickel under a 
presence of formic acid, and (4) reducing it with sodium hydrosulfite. In many cases when the 
method (1) is used, a compound of the formula (23) forms a ring within the reaction system to 
directly produce a compound of the formula (24). Some compounds may partially produce a 
compound of the formula (24) under any condition in the methods (1) through (4). A compound 
of the formula (24) is produced from a compound of the formula (23) with a carboxylic acid such 
as acetic acid, p-toluenesulfonic acid, hydrochloric acid, sulfuric acid, or phosphoric acid, 
sulfonic acid, or an inorganic acid. A compound of the formula (24) can be altered to a 
benzimidazole compound by using the alteration method from the formula (20) to the formula 
(21) in the reaction formula (e). These methods usually produce a compound of the formula (25) 
having R 3f at mixed substitution positions of the fifth and sixth or of the fourth and seventh. The 
materials can be purified by a means such as recrystallization, column chromatography, thin film 
chromatography, or high speed liquid chromatography. — 



In the reaction formula (g), a compound of the formula (26) undergoes a hydrolysis with 
a base such as lithium hydroxide, sodium hydroxide, and produces a compound of the formula 
(27). A compound of the formula (27) is processed with carbonyldiimidazole and then is 
processed with an amine or a sulfonamide under a presence of a base to further produce 

benzimidazole derivatives. 

In the reaction formula (h), a compound of the formula (27) can be altered to an acid 
hahde expressed by the formula (28) by thionyl chloride, thionyl bromide, phosphorus 
trichloride, phosphorus pentachloride, or phosphorus oxychloride. Benzimidazole derivatives 
can be further produced by reacting a compound of the formula (28) with an amine or a 

sulfonamide. 

In the reaction formula (i), a compound of the formula (29) can be processed with 
titanium tetrachloride to produce a compound of the formula (30). 

In the reaction formula (j), a compound of the formula (27) can be processed with an 
azide, primarily exemplified by diphenylphosporylazide, under a presence of an alcohol 
primarily exemplified by t-butanol, to produce a compound of the formula (31) When a 
compound of the formula (31) is decomposed with an acid, a compound of the formula (32) is 
produced. A compound of the formula (33) is produced from a compound of the formula (32) 
and a compound expressed by R^Z, wherein Z represents a chlorine atom or a bromine atom 



(28) 

zH2c CXK R2a ~ f 

F?ia~r 

(35) 



(k) 
Ria-f 

(34) 



(In the reaction formula, Rg, R w and R^ represent the same as previously described Z 

represent, a chlorine atom, a bromine atom, toluenesulfonyloxy group, or a methanesulfonyloxy 
group.) J J 




(In the reaction formula, Ri a ~f, R2a~f and Z represent the same as previously described.) 





(In the reaction formula, Ri a ~f, R2a-f and Z represent the same as previously described.) 

In the reaction formula (k), a compound of the formula (26) can be altered by reduction 
to a compound of the formula (34). Furthermore, a compound of the formula (34) can be altered 
to a compound of the formula (35) by thionyl chloride, thionyl bromide, phosphorus oxychloride, 
phosphorus oxybromide, phosphorus trichloride, phosphorus pentachloride, methanesulfonyl — 
chloride, or toluenesulfonyl chloride. 



In the reaction formula (1), a compound of the formula (36) can be produced by 
processing a compound of the formula (35) with sodium cyanide, or potassium cyanide. A 
hydrolysis of this material with lithium hydroxide, sodium hydroxide, or potassium hydroxide 
will produce a carboxylic acid of the formula (37). 

In the reaction formula (m), a compound of the formula (38) is obtained by oxidizing a 
compound of the formula (34), and a compound of the formula (38) is processed with an alkyl- 
(triphenylphosphoranilidene) acetate so that a compound of the formula (39) is obtained. A 
hydrolysis of this material with lithium hydroxide, sodium hydroxide, or potassium hydroxide 
will produce a carboxylic acid of the formula (40). A reaction of a compound of the formula 
(35), (37) or (40) with an amine or a sulfonylamide will further produce other benzimidazole 
compounds. 

In the reaction formula (n), a reduction of a compound of the formula (39) by a 
palladium, platinum, ruthenium, or nickel transition metal catalyst under a hydrogen 
environment or under a presence of formic acid will produce a compound of the formula (41). 

A compound expressed by 



Ria-r 



(wherein, in the reaction formula, R la _ f , R^ and R 3a _ f represent the same as previously 
described, and R4 a ~ f .is selected among the previously described R4, R4', and R 29) ) can be 
obtained using 



(wherein, in the reaction formula, R la , R 2a and R 3a represent the same as previously described, 
and R4 a .is selected among the previously described R4, R^, and R 29 ,) 



( 3') 



4 

(wherein, in the reaction formula, R Ib> R 2b and R 3b represent the same as previously described, 
and R:b.is selected among the previously described R4, Ka\ and R 29) ) 



(wherein, in the reaction formula, R lc , R 2c and R 3c represent the same as previously described, 
and R4 C .is selected among the previously described R4, R4', and R 29) ) 



(5') 

(wherein, in the reaction formula, R ldl R 2d and R 3d represent the same as previously described, 
and R4d.is selected among the previously described R4, IV, and R 29 ,) 



JK"* (6,) 

(wherein, in the reaction formula, Ri e , R 2e and R 3e represent the same as previously described, 
and R4 C .is selected among the previously described R4, R4', and R29,) and 



(wherein, in the reaction formula, Ri f , R 2f and R 3f represent the same as previously described, 
and R4 f .is selected among the previously described R4, R4', and R 29 ,) as a source material for the 
reaction formulas (a) ~ (f), respectively. 

Each intermediate of the above reactions can be also utilized by purifying it as necessary 
through a purification method used for ordinary synthesis. In other words, a means such as 
recrystallization, column chromatography, thin film chromatography, or high speed liquid 
chromatography can be used. The compounds of the present invention, which are the final 
products of the reactions, can be purified as necessary through an ordinary organic compound _ 
purification method. In other words, a means such as recrystallization, column chromatography, 



thin film chromatography, or high speed liquid chromatography can be used. Identification of 
compounds is performed by a method such as NMR spectrum analysis, mass spectrum analysis, 
IR spectrum analysis, elemental analysis, or melting point measurement. 

The descriptions heretofore and hereafter in the present specification explain preferred 
examples and details of the various definitions included within the present invention. 

The word, lower, means a number of carbon atoms for 1 - 6, unless otherwise specified. 
Examples of lower alkyl groups include straight-chain and branched alkyl groups, such as methyl 
group, ethyl group, n-propyl group, i-propyl group, n-butyl group, i-butyl group, sec-butyl group, 
t-butyl group, n-pentyl group, i-pentyl group, sec-pentyl group, t-pentyl group, 2-methylbutyl 
group, n-hexyl group, 1-methylpentyl group, 2-methylpentyl group, 3-methylpentyI group, 4- 
methylpentyl group, 1-ethylpentyl group, 2-ethylbutyl group, 1,1-dimethylbutyl group, 2,2- 
dimethylbutyl group, 3,3-demethylbutyl group, and 1 -ethyl- 1-methylpropyl group. Preferably, 
they shall have 1 ~ 3 carbon atoms. 

Alkyl groups with seven or less carbon atoms include straight-chain and branched alkyl 
groups, such as methyl group, ethyl group, n-propyl group, i-propyl group, n-butyl group, i-butyl 
group, sec-butyl group, t-butyl group, n-pentyl group, i-pentyl group, sec-pentyl group, t-pentyl 
group, 2-methylbutyl group, n-hexyl group, 1-methylpentyl group, 2-methylpentyl group, 3- 
methylpentyl group, 4-methylpentyl group, 1-ethylpentyl group, 2-ethylbutyl group, 3-ethylbutyl 
group, 1,1-dimethylbutyl group, 2,2-dimethylbutyl group, 3,3-demethylbutyl group, 1-ethyl-l- 
methylpropyl group, n-heptyl group, 1-methylhexyl group, 2-methylhexyl group, 3-methylhexyl 
group, 4-methylhexyl group, 5-methylhexyl group, 1-methylpentyl group, 2-methylpentyl group, 
3-methylpentyl group, 4-methylpentyl group, 1,1-dimethylpentyl group, 2,2-dimethylpentyl 
group, 3,3-dimethylpentyl group, 4,4-dimethylpentyl group, and 1-propylbutyl group. 

Alkyl groups with eight or less carbon atoms include straight-chain and branched alkyl 
groups, such as methyl group, ethyl group, n-propyl group, i-propyl group, n-butyl group, i-butyl 
group, sec-butyl group, t-butyl group, n-pentyl group, i-pentyl group, sec-pentyl group, t-pentyl 
group, 2-methylbutyl group, n-hexyl group, 1-methylpentyl group, 2-methylpentyl group, 3- 
methylpentyl group, 4-methylpentyl group, 1-ethylpentyl group, 2-ethylbutyl group, 3-ethylbutyl 
group, 1,1-dimethylbutyl group, 2,2-dimethylbutyl group, 3,3-demethylbutyl group, 1-ethyl-l- 
methylpropyl group, n-heptyl group, 1-methylhexyl group, 2-methylhexyl group, 3-methylhexyl 
group, 4-methylhexyl group, 5-methylhexyl group, 1-methylpentyl group, 2-methylpentyl group, 
3-methylpentyl group, 4-methylpentyl group, 1,1-dimethylpentyl group, 2,2-dimethylpentyl - 
group, 3,3-dimethylpentyl group, 4,4-dimethylpentyl group, 1-propylbutyl group, n-octyl group, 



1-methylheptyl group, 2-methylheptyl group, 3-methylheptyl group, 4-methylheptyl group, 5- 
methylheptyl group, 6-methylheptyl group, 1-ethylhexyl group, 2-ethylhexyl group, 3-ethylhexyl 
group, 4-ethylhexyl group, 5-ethylhexyl group, 1,1-dimethylhexyl group, 2,2-dimethylhexyl 
group, 3,3-dimethylhexyl group, 4,4-dimethylhexyl group, 5,5-dimethylhexyl group, 1- 
dimethylhexyl group, and 2-dimethylhexyl group, Preferably, they shall have 3-6 carbon 
atoms. 

Lower alkylenes are alkylenes having six or less carbon atoms, such as methylene, 
ethylene, propylene, pentylene and hexylene. Preferably, they shall have 1 ~ 3 carbon atoms. 
Lower alkenylenes are alkenylenes having six or less carbon atoms, such as ethenylene, 1- 
propenylene, 2-propenylene, 1-butenylene, 2-butenylene, 3-butenyIene, 1-pentenylene, 2- 
pentenylene, 3-pentenylene, 4-pentenylene, 1-hexenylene, 2-hexenylene, 3-hexenylene, 4- 
hexenylene, and 5-hexenylene. Preferably, they shall have 2-3 carbon atoms. 

Halogen atoms are fluorine atoms, chlorine atoms, bromine atoms and iodine atoms. 
Preferred halogen atoms are fluorine atoms, chlorine atoms, and bromine atoms. 

Halo-lower-alkyls are straight-chain or branched alkyl groups substituted with fluorine 
atoms, chlorine atoms, bromine atoms or iodine atoms and having eight or less carbon atoms. 
Preferably, they shall be straight-chain or branched alkyl groups substituted with fluorine atoms, 
chlorine atoms, or bromine atoms and having eight or less carbon atoms. More preferably, they 
shall be straight-chain or branched alkyl groups having 1 ~ 3 carbon atoms. Examples include 
fluoromethyl group, difluoromethyl group, trifluoromethyl group, chloromethyl group, 
dichloromethyl group, trichloromethyl group, bromomethyl group, dibromomethyl group, 
tribromomethyl group, 1-fluoroethyl group, 1-chloroethyl group, 1-bromoethyl group, 2- 
fluoroethyl group, 2-chloroethyl group, 2-bromoethyl group, 1 ,2-difluoroethyl group, 1,2- 
dichloroethyl group, 1,2-dibromoethyl group, 2,2,2-trifluoroethyl group, heptafluoro ethyl group, 
1-fluoropropyl group, 1-chloropropyl group, 1-bromopropyl group, 2-fluoropropyl group, 2- 
chloropropyl group, 2-bromopropyl group, 3-fluoropropyl group, 3-chloropropyl group, 3- 
bromopropyl group, 1,2-difluoropropyl group, 1,2-dichloropropyl group, 1 ,2-dibromopropyl 
group, 2,3-difluoropropyl group, 2,3-dichloropropyl group, 2,3-dibromopropyl group, 3,3,3- 
trifluoropropyl group, 2,2,3,3,3-pentafluoropropyl group, 2-fluorobutyl group, 2-chlorobutyl 
group, 2-bromobutyl group, 4-fluorobutyl group, 4-chlorobutyl group, 4-bromobutyl group, 
4,4,4-trifluorobutyl group, 2,2,3,3,4,4,4-pentafluorobutyl group, perfluorobutyl group, 2- 
fluoropentyl group, 2-chloropentyl group, 2-bromopentyl group, 5-fluoropentyl group, 5- ~ 
chloropentyl group, 5-bromopentyl group, perfluoropentyl group, 2-fluorohexyl group, 2- 



chlorohexyl group, 2-bromohexyl group, 6-fluorohexyl group, 6-chlorohexyl group, 6- 
bromohexyl group, perfluorohexyl group, 2-fluoroheptyl group, 2-chloroheptyl group, 2- 
bromoheptyl group, 7-fluoroheptyl group, 7-chloroheptyl group, 7-bromoheptyl group, and 
perfluoroheptyl group. 

Lower alkoxyl groups are straight-chain or branched alkyloxy group having six or less 
carbon atoms. Examples include methoxy group, ethoxy group, n-propyloxy group, i-propyloxy 
group, n-butyloxy group, i-butyloxy group, sec-butyloxy group, t-butyloxy group, n-pentyloxy 
group, i-pentyloxy group, sec-pentyloxy group, t-pentyloxy group, 2-methylputyloxy group, n- 
hexyloxy group, i-hexyloxy group, t-hexyloxy group, sec-hexyloxy group, 2-methylpentyloxy 
group, 3-methylpentyloxy group, 1 -ethylbutyloxy group, 2-ethylbutyloxy group, 1,1- 
dimethylbutyloxy group, 2,2-dimethylbutyloxy group, 3,3-dimethylbutyloxy group, and 1-ethyl- 
1-methylpropyloxy group. Preferable examples are methoxy group, ethoxy group, n-propyloxy 
group, i-propyloxy group, n-butyloxy group, i-butyloxy group, sec-butyloxy group, and t- 
butyloxy group. Preferably, they shall have 1 ~ 3 carbon atoms. 

Lower cycloalkyls are cycloalkyl groups having 3-7 carbon atoms. Preferable 
examples include cyclopropyl group, cyclobutyl group, cyclopentyl group, cyclohexyl group, 
and cycloheptyl group. More preferable examples are those groups having 1 ~ 4 carbon atoms, 
such as cyclopropyl group, and cyclobutyl group. 

In lower-alkoxy-lower-alkyl groups, a straight-chain or branched alkyl group having 
eight or less carbon atoms is substituted with a straight-chain or branched alkyloxyl group having 
eight or less carbon atoms. Examples are methoxymethyl group, methoxyethyl group, 
, methoxypropyl group, methoxybutyl group, methoxypentyl group, methoxyhexyl group, 
methoxyheptyl group, methoxyoctyl group, ethoxymethyl group, ethoxyethyl group, 
ethoxypropyl group, ethoxybutyl group, ethoxypentyl group, ethoxyhexyl group, ethoxyheptyl 
group, ethoxyoctyl group, propyloxym ethyl group, propyloxyethyl group, propyloxypropyl 
group, propyloxybutyl group, propyloxypentyl group, i-propyloxymethyl group, i- 
propyloxyethyl group, i-propyloxypropyl group, i-propyloxybutyl group, sec-propyloxymethyl 
group, sec-propyloxyethyl group, sec-propyloxypropyl group, sec-propyloxybutyl group, t- 
propyloxymethyl group, t-propyloxyethyl group, t-propyloxypropyl group, t-propyloxybutyl 
group, pentyloxymethyl group, pentyloxyethyl group, pentyloxypropyl group, pentyloxybutyl 
group, hexyloxymethyl group, hexyloxyethyl group, and hexyloxypropyl group. In preferable 
examples, an alkyloxyl group having 1 ~ 2 carbon atoms is bonded with an alkyl group having L 
~ 2 carbon atoms. 



In tri-lower-alkylsilyl-lower-alkyl groups, a previously explained lower alkyl group is 
bonded with a trimethylsilyl group, triethylsilyl group, tripropylsilyl group, and so on. 

Lower alkylamino groups are straight-chain or branched alkyl amino groups having six or 
less carbon atoms. Examples include methylamino group, ethylamino group, n-propylamino 
group, i-propylamino group, n-butylamino group, i-butylamino group, secrbutylamino group, t- 
butylamino group, n-pentylamino group, i-pentylamino group, sec-pentylamino group, t- 
pentylamino group, 2-methylbutylamino group, n-hexylamino group, 1-methylpentylamino 
group, 2-methylpentyamino group, 3-methylpentyamino group, 4-methylpentyamino group, 1- 
ethylbutylamino group, 2-ethylbutylamino group, 3-ethylbutylarnino group, 1,1- 
dimethylbutylamino group, 2,2-dimethylbutylamino group, 3,3-dimethylbutylamino group, 
amino group, and 1 -ethyl- 1-methylpropylamino group. Preferred examples have 1 ~ 4 carbon 
atoms. Such examples are methylamino group, ethylamino group, n-propylamino group, i- 
propylamino group, n-butylamino group, i-butylamino group, sec-butylamino group, and t- 
butylamino group. 

Lower alkylthio groups are straight-chain or branched alkylthio groups having six or less 
carbon atoms. Examples include methylthio group, ethylthio group, n-propylthio group, i- 
propylthio group, n-butylthio group, i-butylthio group, sec-butylthio group, t-butylthio group, n- 
pentylthio group, i-pentylthio group, sec-pentylthio group, t-pentylthio group, 2-methylbutylthio 
group, n-hexylthio group, i-hexylthio group, t-hexylthio group, sec-hexylthio group, 2- 
methylpentylthio group, 3-methylpentylthio group, 1-ethylbutylthio group, 2-ethylbutylthio 
group, 1,1-dimethylbutylthio group, 2,2-dimethylbutylthio group, 3,3-dimethylbutylthio group, 
and 1-ethyll-l-methylpropylthio group. Preferred examples are methylthio group, ethylthio 
group, n-propylthio group, i-propylthio group, n-butylthio group, i-butylthio group, sec-butylthio 
group, and t-butylthio group, which have 1-4 carbon atoms. 

In lower-alkylthio-lower-alkyl groups, the previously defined straight-chain or branched 
alkyl group having six or less carbon atoms is substituted with the previously defined straight- 
chain or branched alkylthio group having six or less carbon atoms. 

Lower alkyloxycarbonyl groups are straight-chain or branched alkyloxycarbonyl groups 
whose alkyl section has six or less carbon atoms. Examples include methoxycarbonyl group, 
ethoxycarbonyl group, n-propyloxycarbonyl group, i-propyloxycarbonyl group, n- 
butyloxycarbonyl group, i-butyloxycarbonyl group, sec-butyloxycarbonyl group, t- 
butyloxycarbonyl group, n-pentyloxycarbonyl group, i-pentyloxycarbonyl group, sec- - 
pentyloxycarbonyl group, t-pentyloxycarbonyl group, 2-methylbutyloxycarbonyl group, n- 



hexyloxycarbonyl group, i-hexyloxycarbonyl group, t-hexyloxycarbonyl group, sec- 
hexyloxycarbonyl group, 2-methylpentyIoxycarbonyl group, 3-methylpentyloxycarbonyl group, 
1-ethylbutyloxycarbonyl group, 2-ethylbutyloxycarbonyl group, 1,1-dimethylbutyloxycarbonyl 
group, 2,2-dimethylbutyloxycarbonyl group, 3,3-dimethylbutyloxycarbonyl group, and 1-ethyl- 
1-methylpropyloxycarbonyl group. Preferred examples include methoxycarbonyl group, 
ethoxycarbonyl group, n-propyloxycarbonyl group, i-propyloxycarbonyl group, n- 
butyloxycarbonyl group, i-butyloxycarbonyl group, sec-butyloxycarbonyl group, and t- 
butyloxycarbonyl group, which are carbonyl groups bonded with an alkoxy group having 1 ~ 4 
carbon atoms. 

Lower alkanoyl groups are straight-chain or branched alkylcarbonyl groups whose alkyl 
section has six or less carbon atoms. Examples include methylcarbonyl group, ethylcarbonyl 
group, n-propylcarbonyl group, i-propylcarbonyl group, n-butylcarbonyl group, i-butylcarbonyl 
group, sec-butylcarbonyl group, t-butylcarbonyl group, n-pentylcarbonyl group, i-pentylcarbonyl 
group, sec-pentylcarbonyl group, t-pentylcarbonyl group, 2-methylbutylcarbonyl group, n- 
hexylcarbonyl group, i-hexylcarbonyl group, t-hexylcarbonyl group, sec-hexylcarbonyl group, 2- 
methylpentylcarbonyl group, 3-methylpentylcarbonyl group, 1-ethylbutylcarbonyl group, 2- 
ethylbutylcarbonyl group, 1,1-dimethylbutylcarbonyl group, 2,2-dimethylbutylcarbonyl group, 
3,3-dimethylbutylcarbonyl group, and 1 -ethyl- 1-methylpropylcarbonyl group. Preferred 
examples are methylcarbonyl group, ethylcarbonyl group, n-propylcarbonyl group, i- 
propylcarbonyl group, n-butylcarbonyl group, i-butylcarbonyl group, sec-butylcarbonyl group, 
and t-butylcarbonyl group, which are carbonyl groups bonded to an alkyl group having 1 ~ 4 
carbon atoms. 

Lower alkanesulfonyl groups are straight-chain or branched alkanesulfonyl groups whose 
alkyl section has six or less carbon atoms. Examples include methanesulfonyl group, 
ethanesulfonyl group, 1-propanesulfonyl group, 2-propanesulfonyl group, 1-butanesulfonyl 
group, 2-butanesulfonyl group, 1,1-dimethylethanesulfonyl group, l-(2-methylpropane)sulfonyl 
group, 1-pentanesulfonyl group, 2-pentanesulfonyl group, 3-pentanesulfonyl group, l-(3- 
methylbutane)sulfonyl group, 1,1-dimethylpropanesulfonyl group, 1-hexanesulfonyl group, 2- 
hexanesulfonyl group, 3-hexanesulfonyl group, l-(2-methylpentane)sulfonyl group, l-(3- 
methylpentane)sulfonyl group, l-(4-methylpentane)sulfonyl group, 2-ethylbutanesulfonyl group, 
3-ethylbutanesulfonyl group, 1,1-dimethylbutanesulfonyl group, 2,2-dimethylbutanesulfonyl 
group, 3,3-dimethylbutanesulfonyl group, and 1 -ethyl- 1-methylpropanesulfonyl group. 
Preferred examples are alkylsulfonyl groups having 1 ~ 4 carbon atoms. 



Aryl groups discussed in the present specification have six to ten carbon atoms. 
Examples include phenyl groups and naphthyl groups. Naphthyl groups cited without any 
specific prefix include both 1 -naphthyl group and 2-naphthyl group. Such aryl groups may 
contain substituents, such as previously mentioned halogen atoms, lower alkyl groups, cyano 
groups, nitro groups, and trifluoromethyl groups, on their benzine ring or naphthalene ring. 

Examples of arylsulfonyl groups include benzenesulfonyl group, toluenesulfonyl group, 
naphthalenesulfonyl group and so on, in which the previously described aryl groups are bonded 
with a sulfonyl group. 

Examples of aryl-lower-alkyl groups include benzyl group, 1 -phenyl ethyl group, 2- 
phenylethyl group, phenylpropyl group, phenylbutyl group, phenylpentyl group, phenylhexyl 
group, naphthylmethyl group, naphthylethyl group, naphthylpropyl group, naphthylbutyl group, 
naphthylpentyl group, and naphthylhexyl group, in which the previously described lower alkyl 
groups are bonded to one of the previously described aryl groups. 

Examples of aryl-lower-alkyloxy groups include benzyloxy group, 1-phenylethyloxy 
group, 2-phenylethyloxy group, phenylpropyloxy group, phenylbutyloxy group, phenylpentyloxy 
group, phenylhexyloxy group, naphthylmethyloxy group, naphthylethyloxy group, 
naphthylpropyloxy group, naphthylbutyloxy group, and naphthylpentyloxy group. Furthermore, 
their benzene ring or naphthalene ring may have substituents. 

Examples of arylsulfonyl-lower-alkyl groups include benzenesulfonylmethyl group, 
toluenesulfonylmethyl group, and naphthalenesulfonylmethyl group, in which the previously 
described lower alkyl groups are bonded to one of the previously described arylsulfonyl groups. 

Examples of arylsulfonylamino groups include benzenesulfonylamino group, 
,toluenesulfonylamino group, and naphthalenesulfonylamino group, in which amino groups are 
bonded to one of the previously described arylsulfonyl groups. 

Examples of aryloxy groups include phenoxy group, 1-naphthoxy group, and 2- 
naphthoxy group, in which the previously described aryl groups are bonded to an oxygen atom. 

Examples of arylcarbonyl groups include phenylcarbonyl group and naphthylcarbonyl 
group, in which carbonyl groups are bonded to one of the previously described aryl groups. 

Examples of arylcarbonylamino groups include phenylcarbonylamino group and 
naphthylcarbonylamino group, in which amino groups are bonded to one of the previously 
described arylcarbonyl groups. 



Examples of aryl-lower-alkenyl groups include phenylethenyl group and naphthylethenyl 
group, which contain alkenyl groups having six or less carbon atoms and having the previously 
described aryl groups as substituents. 

Examples of heterocyclic groups include the following; pyridyl group, quinolyl group, 
isoquinolyl group, thiazolyl group, thiadiazolyl group, benzofuranyl group, dibenzofuranyl 
group, thianaphthalenyl group, lH-l,2,3-triazolyl group, 1,2,4-triazolyl group, tetrazolyl group, 
furil group, thienyl group, pyrrolyl group, imidazolyl group, pyrimidinyl group, indolyl group, 
and benzimidazolyl group. They also include haloisoquinolyl group and methylisoquinolyl 
group, in which heterocycles are substituted with previously described halogen atoms or lower 
alkyl groups. 

Examples of heterocycle-lower-alkyl groups include pyridylmethyl group, in which 
previously described lower alkyl groups are substituted with one of the previously described 
heterocyclic groups. Haloheterocycle-lower-alkyl groups are the previously described 
heterocycle-lower-alkyl group whose heterocycle is substituted with halogens. 

Examples of heterocycle-lower-alkylamino groups include pyridylmethylamino group, 
which are amino groups substituted with one of the previously described heterocycle-lower-alkyl 
groups. Examples of heterocycle-lower-alkylcarbamoyl groups include pyridylmethylcarbamoyl 
group, which are carbamoyl groups substituted with one of the previously described heterocycle- 
lower-alkyl groups. 

Pyridyl groups cited without any specific prefix include 2-pyridyl group, 3-pyridyl group, 
and 4-pyridyl group, and do not have a specifically defined bonding position. The same applies 
to other heterocycles. Heterocycles without prefix do not have a specifically defined bonding 
position. 

Examples of lower-alkylene-jioxybenzyl groups are methylenedioxybenzyl group, 

ethylenedioxybenzyl group and propylenedioxybenzyl group. 

Preferred "heterocycles" are saturated or unsaturated monocycles or polycycles having at 

least one hetero atom such as an oxygen atom, sulfur atom, and nitrogen atom. 
More preferred examples include the heterocycles listed hereinbelow: 
Seven- to twelve-membered, or preferably nine- or ten-membered, unsaturated fused 
heterocyclic groups having one to five nitrogen atoms (preferably, bicyclic groups); 
Examples include indolyl, isoindolyl, indolizinyl, benzimidazolyl, quinolyl, isoquinolyl, 
indazolyl, benzotriazolyl, tetrazolopyridyl, tetrazolopyridazinyl (for example, 
tetrazolo[l,5-b]pyridazinyl), and dihydrotriazolopyridazinyl. 



Seven- to twelve-membered, or preferably nine- or ten-membered, unsaturated fused 
heterocyclic groups having one to three sulfur atoms (preferably, bicyclic groups) or their 
S,S-dioxides; Examples include dithianaphthalenyl (for example, 4H-1,3- 
dithianaphthalenyl, and 1,4-dithianaphthalenyl), benzothiaphenyl, and their S,S-dioxides 
(for example, benzo[a]thiaphenyl, its S,S-dioxides, benzo[b]thiaphenyl, and its S,S- 
dioxides). 

Three- to eight-membered, or preferably five- or six-membered, unsaturated 
heteromonocyclic groups having one to four nitrogen atoms; Examples include pyrrolyl, 
pyrrolinyl, imidazolyl, pyridazinyl, pyridyl and its N-oxides, pyrimidyl, pyrazinyl, 
pyridazinyl, triazolyl (for example, 4H-l,2,4-triazolyl, lH-l,2,3-triazolyl, and 2H-1,2,3- 
triazolyl), tetrazolyl (for example, lH-tetrazolyl, and 2H-tetrazolyl), and dihydrotriazinyl 
(for example, 4,5-dihydro-l,2,4-triazinyl, and 2,5-dihydro-l,2,4-triazinyl). 
Three- to eight-membered, or preferably five- or six-membered, saturated 
heteromonocyclic groups having one to four nitrogen atoms; Examples include 
azetidinyl, pyrrolidinyl, imidazolizinyl, imidazolidinyl, piperidinyl, and pyrazolidinyl, 
piperazinyl. 

Seven- to twelve-membered, or preferably nine- or ten-membered, unsaturated fused 
heterocyclic groups having one or two oxygen atoms and one to three nitrogen atoms 
(preferably, bicyclic groups); Examples include benzoxazolyl, and benzoxdiazolyl. 
Three- to eight-membered, or preferably five- or six-membered, unsaturated 
heteromonocyclic groups having one or two oxygen atoms and one to three nitrogen 
atoms; Examples include oxazolyl, isooxazolyl, and oxadiazolyl (for example, 1,2,4- 
oxadiazolyl, 1,3,4-oxadiazolyl, and 1,2,5-oxadiazolyl). 
Three- to eight-membered, or preferably five- or six-membered, saturated 
heteromonocyclic groups having one or two oxygen atoms and one to three nitrogen 
atoms; Examples include morpholinyl. 

Seven- to twelve-membered, or preferably nine- or ten-membered, unsaturated fused 
heterocyclic groups having one or two sulfur atoms and one to three nitrogen atoms 
(preferably, bicyclic groups); Examples include benzothiazolyl, and benzothiadiazolyl. 
Three- to eight-membered, or preferably five- or six-membered, unsaturated 
heteromonocyclic groups having one or two sulfur atoms and one to three nitrogen 
atoms; Examples include thiazolyl, 1,2-thiazolyl, thiazolyl, and thiadiazolyl (for - 
example, 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,5-thiadiazolyl and 1,2,3-thiadiazolyl). 



Three- to eight-membered, or preferably five- or six-membered, saturated 
heteromonocyclic groups having one or two sulfur atoms and one to three nitrogen 
atoms; Examples include thiazolyl. 

Three- to eight-membered, or preferably five- or six-membered, unsaturated 
heteromonocyclic groups having one sulfur atom; Examples include thienyl. 

Preferred examples of "esterificated carboxy groups" include the materials listed 

hereinbelow. 

Preferred examples of the ester sections of esterificated carboxy groups include lower 
alkylester (eg., methylester, ethylester, propylester, isopropylester, burylesler, sobmylester 
ternary bu.yles.er, pentylester, and hexyles.er), wherein ttese alkyleslers may contain a. tost 
one appropriate substituent, whose examples are lower alkanoyloxy(lower)alkylester [e g 
acetoxymethylester, propyonyloxymethylester, butyryloxymethylester, hexanoyloxymethylester 
l-(or2-)acetoxyethylester, l-( or 2-, or 3-)acetoxypropylester, l-(or2-,or3- or4- 
)ae,oxybutyles.er, l-(or2-)propyonyloxyethy,es,er, l-(or2-, or 3-)p r „py 0 „ yto xy P ropyles,er 1- 
(or2-)butyryIoxye,hylester, l-(or2-)isoburyryIoxye.hyles,er, l-(or2-)pivaloyloxyethyles.er' 1- 
(or 2-)hexanoyloxyethylester, isobmyryloxymethylester, 2-ethylbutyryloxymethylester 3 3-' 
dtmeutylbutyryloxymemylester, and 1 -(or 2-)pentanoy>oxye fl ,yles.er], lower-alkartesulfony,. 
NW * (e ' 8 " ^'^.er), mono-for di- or tri-)halo-(lower)-alkyles.er (e g 2- 
.odo-e,hy,es,er, and 2,2,2-<richl„roeth yl es,er); lower-alkoxycarbonyloxy-Oower)-a.kyles,er [e g 
methoxycarbonyloxymethylester, ethoxycarbonyloxymethylester, 
propoxycarbonyloxymethylester, tertiary butoxycarbonyloxymethylester, l-(or 2- 
jmethoxycarbonyloxyethylester, l-(or2-)ethoxycarbonyloxyethylester, and l-(or2- 
Itsopropoxycarbonyteyethylester], phthalidyhdene-Oowe^alkyfester, or (5-lower-alkyI-2-oxo 
l,3-dioxoIe-4-y,)-(lower)-aUcyles.er [e.g., (S-methy.-i-oxo-US-dioxole^yDmemylester (5- 
e%l-2-oxo-l,3-di„xole-4-yl)memyles.er,and(5-propy 1 -2.oxo-l,3-dioxole^^^ 
lower altay,es,er (e.g., vbylester and allylester); lower aDcynylester (e.g., ethynylester and' 
propynylester); al- 0 ower)-alkyles.er which may have a, leas, one appropriate substituent (e . 
benzylester, 4-methoxyb=nzyles,er, 4-nitrobenzylester, phenethylester, tritylester 
benzhydrorylster, bis^etioxyphenyDmemyteter, 3,4-dimethoxyb^ester, and 4-hydroxy- 
W-dttertiarybutylbenzyleste^arylester which may have a. leas, one appropriate substituent 
(e.g., phenylester, 4-chlorophenylester, tolylester, beitthydrilester, 
bis(methoxyphenyl)methylester, 3,4-dimethoxybenzylester, and ttdroxy- 



3,5,ditertiarybutylbenzylester); arylester which may have at least one appropriate substituent 
(e.g., phenylester, 4-chIorophenylester, tolylester, tertiarybutylphenylester, xylylester, 
mesithylester and cumenylester); and phthalidylester. 

Preferred examples of thus-defined protected and esterificated carboxy groups include 
lower-alkoxycarbonyl and phenyl (or nitrophenyl) (C1-C4). The most preferred examples 
include methoxycarbonyl, ethoxycarbonyl and benzyloxycarbonyl. 

Preferred "amidized carboxy groups" include the following. 

carbamoyl group, 

mono- or di-lower-alkylcarbamoyl groups (lower alkyl groups may be those which are 
described heretofore.) [e.g., methylcarbamoyl, dimethylcarbamoyl, isopropylcarbamoyl, 
n-butylcarbamoyl, i-butylcarbamoyl, and N-methyl-N-(pyridylmethyl)carbamoyl], 

aryl-lower-alkylcarbamoyl groups (aryl groups and lower alkyl groups may be those 
which are described heretofore.) [e.g., benzyl carbamoyl, 3,4- 

methylendiozybenzylcarbamoyl, diaminobenzylcarbamoyl, and phenethylcarbamoyl], 

cyclo-lower-alkylcarbamoyl groups having three to seven carbon atoms (cyclo-lower- 
alkyl groups may be those which are described heretofore.) [e.g., cyclopropylcarbamoyl, 
cyclobutylcarbamoyl, cyclopentylcarbamoyl, and cyclohexylcarbamoyl, 

arylcarbamoyls (aryl groups may be those which are described heretofore.) [e.g., 
phenylcarbamoyl and naphthylcarbamoyl], 

heterocyclecarbamoyl groups (heterocycles may be those which are described 
heretofore.) [e.g., thiazolylcarbamoyl, thiadiazolylcarbamoyl, pyridylcarbamoyl, 
triazolylcarbamoyl, tetrazolylcarbamoyl, N-methyl-N-pyridynecarbamoyl, and 
morpholinocarbamoyl], 

heterocycle-lower-alkylcarbamoyl groups (heterocycle-lower-alkyl groups may be those 
which are described heretofore.) [e.g., morpholinoethylcarbamoyl, 
pyridylmethylcarbamoyl, and methylenedioxybenzylcarbamoyl], ~ 



N-di-substituent-carbamoyl whose nitrogen atoms are part of nitrogen-containing, 
heterocycle (e.g., morpholinocarbonyl, thiomorphoninocarbonyl, 1- 
perhydroazevinylcarbonyl, 1,1-dioxothiazolidinecarbamoyl, piperidinocarbonyl, 1- 
piperaziny lcarbony 1, 4-(2-hydroxyethyl)- 1 -piperadinylcarbonyl, 4-methyl- 1 - 
piperadinylcarbonyl, and carboxypyrrolidinocarbonyl), and 

substituted sulfonylcarbamoyl groups. 

Examples of substituents of said substituted sulfonylcarbamoyl groups include the 
previously mentioned alkyl groups having eight or less carbon atoms, halo-lower-alkyl groups, 
aryl-lower-alkyl groups, hydroxy-lower-alkyl groups, tri-lower-alkylsilyl-lower-alkyl groups, 
lower-alkoxy-lower-alkoxyl groups, lower-alkylthio-lower-alkyl groups, heterocyclic groups, 
and aryl groups. Said aryl groups may be substituted with the previously described halogen 
atoms, lower alkyl groups, halo-lower-alkyl groups, lower alkoxy groups, or nitro groups. 
Concrete examples include naphthylsulfonylcarbamoyl, benzenesulfonylcarbamoyl, 
nitrobenzenesulfonylcarbamoyl, trihalobenzenesulfonylcarbamoyl, lower- 
alkoxybenzenesulfonylcarbamoyl, halobenzenesulfonylcarbamoyl, mono- or di-lower- 
alkylbenzenesulfonylcarbamoyl, 1- - 8-carbon-atom-alkylsulfonylcarbamoyl (t- 
butylsulfonylcarbamoyl, butylsulfonylcarbamoyl, propyl sulfonylcarbamoyl, isopropyl 
sulfonylcarbamoyl,, methylsulfonylcarbamoyl, octylsulfonylcarbamoyl, 
pentylsulfonylcarbamoyl, isopentylsulfonylcarbamoyl, and hexylsulfonylcarbamoyl), 
trihalo(lower)alkylsulfonylcarbamoyl, phenyl(lower)alkylsulfonylcarbamoyl, tri-lower- 
alkylsulfonylcarbamoyl, lower-alkylthio-lower-alkylsulfonylcarbamoyl, lower- 
alkoxy(lower)alkylsulfonylcarbamoyl, and quinolylsulfonylcarbamoyl. 

Examples of excellent "acyl groups" include aliphatic acyl, aromatic acyl, heterocyclic 
acyl, and aliphatic acyl which is substituted with an aromatic group or a heterocyclic group and 
which is derived from carboxylic acid, carboxylic acid, sulfonic acid, or carbamic acid. 

These aliphatic acyls may be saturated or unsaturated, and non-cyclic or cyclic. 
Examples include alkanoyl such as lower alkanoyl (e.g., formyl, acetyl, propyonyl, putylyl, 
isobutyryl, valeryl, isovaleryl, pivaloyl, and hexanoyl), alkylsulfonyl such as lower alkylsulfonyl 
(e.g., mesyl, ethylsulfonyl, propylsulfonyl, isopropylsulfonyl, putylsulfonyl, isoputylsulfonyl, 
pentylsulfonyl and hexysulfony), carbamoyl, N-alkylcarbamoyl (e.g., methylcarbamoyl, and ~ 
ethylcarbamoyl), alkoxycarbonyl such as lower alkoxycarbonyl (e.g., methoxycarbonyl, 



ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl, and tertiarybutoxycarbonyl), 
alkenyloxycarbonyl such as lower alkenyloxycarbonyl (e.g., vinyloxycarbonyl, and 
allyloxycarbonyl), alkenoyl such as lower alkenoyl (e.g., acryloyl, metaacryloyl, and crotonoyl), 
cycloalkanecarbonyl such as cyclo(lower)alkanecarbonyl (e.g., cyclopropanecarbonyl, 
cyclopentanecarbonyl, and cyclohexanecarbonyl). 

Examples of aromatic acyls include C6-C10 (e.g., benzoyl, toloyl, and xyloyl), N-(C6- 
C10)arylcarbamoyl (e.g., N-phenylcarbamoyl, N4olylcarbamoyl, and N-naphthylcarbamoyl), 
and C6-C10arenesulfonyl (e.g., benzenesulfonyl, and tosyl). 

Examples of heterocycloacyls include heterocyclocarbonyl; heterocyclo(lower)alkanoy 
(e.g., heterocycloacetyl, heterocyclopropanoyl, heterocyclobutanoyl, heterocyclopentanoyl, and 
heterocyclohexanoyl); heterocyclo(lower)alkenoyl (e.g., heterocyclopropenoyl, 
heterocyclobutenoyl, heterocyclopentanoyl, and heterocyclohexenoyl); heterocycloglyoxyloyl; 
heterocyclosufmyl, and heterocyclosulfonyl. 

Examples of aliphatic acyls which are substituted with an aromatic group include 
alkyxycarbonyls such as phenyl(lower)alkyxycarbonyl (e.g., benzyloxycarbonyl and 
phenethyloxycarbonyl). 

These acyl groups may be further substituted with at least one appropriate substituent 
such as nitro. Preferred acyls having such substituents include nitroaralkoxycarbony (e.g., 
nitrobenzyloxycarbonyl) . 

Excellent salts of the benzimidazole derivatives of the present invention are ordinary non- 
toxic pharmaceutically acceptable salts. Examples include salts with an alkaline metal such as 
sodium and potassium, salts with an alkaline earth metal such as calcium and magnesium, salts 
with an inorganic base such as ammonia salt, organic amine salts such as triethylamine, pyridine, 
picoline, ethanolamine, triethanolamine, dicyclohexylamine, and N,N'-dibenzylethyleneamine, 
salts with an inorganic acid such as hydrochloric acid, hydrobromic acid, sulfuric acid, and 
phosphoric acid, salts with an organic carboxylic acid such as formic acid, acetic acid, 
trifluoroacetic acid, maleic acid, and tartaric acid, addition salts with a sulfonic acid such as 
methanesulfonic acid, benzenesulfonic acid, and p-toluenesulfonic acid, and salts with a base or 
addition salts with an acid such as a basic or acidic amino acid such as arginine, asparagic acid, 
and glutaminic acid. 

Compounds of the present invention may have one or more asymmetric centers. Hence, 
such compounds can exist as an enantiomer or a diastereomer. Furthermore, some of the _ 



compounds of the formulas having an alkenyl group can exist as a cis-isomer.or trans-isomer. 
The present invention includes mixtures of isomers and each isomer of all of these cases. 

Compounds of the present invention may exist in a form of tautomer. The present 
invention includes mixtures of tautomers and each tautomer. 

Compounds and salts thereof of the present invention may take a form of a solvate. This 
is also included in the coverage of the present invention. Preferably, examples of a solvate 
include hydrates and ethanol solvates. 

Among actual compounds of the present invention, examples of benzimidazole 
derivatives expressed by the formula (IX) include the following; 6-benzenesulfonylcarbamoyl- 1- 
(2-chlorobenzyl)-2-methylbenzimidazole, 6-benzenesulfonylcarbamoyl- 1 -(biphenyl-4-ylmethyl)- 
2-ethylbenzimidazole, 5-benzenesulfonylcarbamoyl-l-(2-chlorobenzyl)-2-methylbenzimidazole, 

5- (4-chlorobenzenesulfonylcarbamoyl)- 1 -(2-chlorobenzyl)-2-methylbenzimidazole, 1 -(2- 
chlorobenzyl)-2-methyl-5-(2-naphthlenesulfonylcarbamoyl)benzimidazole, l-(2-chlorobenzyl)- 

6- memanesulfonylcarbamoyl-2-2-memylbenzimidazole, 6-(l -butanesulfonylcarbamoyl)- 1 -(2- 
chlorobenzyl)-2-methylbenzimidazole, l-(2-chlorobenzyl)-2-methyl-6-(l- 
octanesulfonylcarbamoyl)benzimidazole, l-(2-chlorobenzyl)-2-methyl-6-(2- 
propanesulfonylcarbamoyl)benzimida2ole, 1 -(biphenyl-4-ylmethyl)-6-(l - 
butanesulfonylcarbamoyl)-2-methylbenzimidazole, 6-(l-butanesulfonylcarbamoyl)-l-(2,4- 
dichlorobenzyl)-2-methylbenzimidazole, l-(biphenyl-4-ylmethyl)-6-(l- 
butanesulfonylcarbamoyl)-2-ethylbenzimidazole, 6-benzenesulfonylcarbamoyl- 1 -(biphenyl-4- 
ylmethyl)-2-trifluoromethylbenzimidazole, 5-benzenesulfonylcarbamoyl- 1 -(biphenyl-4- 
ylmethyl)-2-trifluoromethylbenzimidazole, 6-benzenesulfonylcarbamoyl-2-cyclopropyl- 1 -(2- 
fluorobenzyl)benzimidazole, N-benzenesulfonyl-3-[ 1 -(2-chlorobenzyl)-2-methylbenzimidazole- 
6-yl]acrylamide, N-benzenesulfonyl-2-[ 1 -(2-chlorobenzyl)-2-methylbenzimidazole-6- 
yl]acetoamide, lK2-chlorobenzyl)-2-methyl-6-(2-naphtMenesulfonylcarbamoyl)benzimidazole, 

1- (2-chlorobenzyl)-2-methyl-6-(l-naphthlenesulfonylcarbamoyl)benzimidazole, 6-(4- 
chlorobenzenesulfonylcarbamoyl)- 1 -(2-chlorobenzyl)-2-methylbenzimidazole, 6-(3- 
chlorobenzenesulfonylcarbamoyl)- 1 -(2-chlorobenzyl)-2-methylbenzimidazole, 5- 
benzenesulfonylcarbamoyl-2-benzyl- 1 -(2-chlorobenzyl)benzimidazole, 6- 
benzenesulfonylcarbamoyl-2-benzyl- 1 -(2-chlorobenzyl)benzimidazole, 6- 
benzenesulfonylcarbamoyl-1 -(biphenyl-4-ylmethyl)-2-methylben2imidazole, 1 -(2-chlorobenzyl)- 

2- methyl-6-trifluoromethanesulfonylcarbamoylbenzimidazole, 6-benzenesulfonylcarbamoyl- 1 -~ 
(2 > 4-dichlorobenzyl)-2-methylbenzimidazole, 1 -(2-chlorobenzyl)-6-(4- 



methoxybenzenesulfony]carbamoyI)-2-methylbenzirnidazo]e, l-(2-chlorobenzyI)-2-melhyl-6-(ct- 
toIuenesulfonylcarbamoyl)benzimidazole, l-(2-chlorobenzy])-6-(2,5- ■: - 
dimethyIbenzenesulfonylcarbamoyl)-2-methylbenzimidazole, l-(2-chIorobenziI)-2-methyl-6-(4- 
nitrobenzenesulfonylcarbamoyl)benzimidazole, l-(2-chlorobenzil)-2-methyl-6-[4- 
(trifluorornethyl)benzenesulfonylcarbamoyl]benzimidazole, 6-(2- 
chlorobenzenesulfonylcarbamoyl)- 1 -(2-chlorobenzyl)-2-methylbenzimidazole, 6- 
benzenesulfonylcarbanioyl-2-benzyl-l-(2,4-dichlorobenzyl)benzimidazole, 5- 
benzenesulfonylcarbamoyl-2-benzyl-l-(2,4-dichlorobenzyl)benzimidazole, 6- 
benzenesulfonylcarbamoyl- 1 -(biphenyl-4-ylmethy l)-2-hydroxybenzimidazole, 6- 
benzenesulfony lcarbamoyl- 1 -(biphenyl-4-ylmethyl)-2-mercaptobenzimidazole, 6- 
benzenesulfonylcarbamoyl- 1 -(biphenyl-4-ylmethyl)-2-methoxybenzimidazole, 6- 
benzenesulfonylcarbamoyl- 1 -(biphenyl-4-ylmethyl)-2-carboxylbenzimidazole J 6- 
benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-methyl aminobenzimidazole, 2-amino-6- 
benzenesulfonylcarbamoyl-1 -(biphenyl-4-ylmethyl)benzimidazole, 6- 
benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-n-propylbenzimidazole ) 6- 
benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-n-heptylbenzimidazol^ 6~ 
,benzenesulfonylcarbamoyl-l-(b^ 6- 
benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-methoxybenzimid^ 6- 
benzenesulfonylcarbamoyl4-(biphenyl-4-ylmethyl)-2-i-propylbenzim^ 6- 
benzenesulfonylcarbamoyl- 1 -(biphenyl-4-ylmethyl)-2-methylthiobenzimidazole, 6- 
benzenesulfonylcarbamoyl- 1 -(biphenyl-4-ylmethyl)-2-n-ethylthiobenzimidazole, 6- 
benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-n-propylthio 6- 
benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-n-hexylthiobe^ 6- 
benzenesulfonylcarbamoyl- 1 -(biphenyl-4-ylmethyl)benzimidazole, 6- 
benzenesulfonylcarbamoyl-l-(2 5 4-difluorobenzyl)-2methylbenzimidazole 6- 
benzenesulfonylcarbamoyl- 1 -(biphenyl^-ylmethy^-l-phenylbenzimidazole, 6- 
benzenesulfonylcarbamoyl-2-methyl- 1 -(2-nitrobenzyl)benzimidazole, 6- 
benzenesulfonylcarbamoyl-2-methyl- 1 -benzylbenzimidazole, 6-benzenesulfonylcarbamoyl-2- 
methyl-1 -(4-nitrobenzyl)benzimidazole 5 6-benzenesulfonylcarbamoyl-l -(4-benzyloxybenzyl)-2- 
methylbenzimidazole, 6-benzenesulfonylaminomethyl-l-(2-chlorobenzyl)-2- 
methylbenzimidazole, N-benzenesulfonylO-[l-(2-chlorobenzyl)-2-methylbenzimidazole-6- 
yljpropionamide, 6-benzenesulfonylcarbamoyl-2-methyl^-[4-(l ,234hiadiazole-4-yl)benzyl] - 



benzimidazole, l-(2-chlorobenzyl)-2-methyl-^ 
(4-t-buty!benzenesulfonylcarbamoyl)-l-(2-chto^ 

benzenesulfonylcarbamoyl-2-methyl- 1 -[4-(trifluoromethyl)benzyl]benzimidazole, 5- 
benzenesulfonylcarbamoyI-2-methylbenzimidazole, 1 -(biphenyl-4-ylmethyl)-6-(l - 
butanesulfonylcarbamoyl)-2-methoxylmethylbenzirnidazole, 1 -(4-benzyloxybenzyl)-6-( 1 - 
butanesulfonylcarbamoyl)-2-methoxylrnethylbenzimidazole, 6-( 1 -butanesulfonylcarbamoy I)- 1 - 
(2,4-dichlorobenzyl)-2-methoxylmethylbenzimidazole, l-(2-chlorobenzyl)-2-methyl-6-(l- 
propanesulfonylcarbamoyl)benzimidazole, 6-ethanesulfonylcarbamoyl- 1 -(2-chlorobenzy l)-2- 
methylbenzimidazole, 6-(propanesultam-l-ylcarbonyI)-l-(2-chlorobenzyl)-2- 
methylbenzimidazole, 6-benzenesulfonylcarbamoyl- 1 -(biphenyl-4-y!methyl)-2- 
cyclopropylbenzimidazole, l-(2-chlorobenzyl)-2-methyl-6-(l-pentanesulfonylcarbanioyl) 
benzimidazole, 1 -(2-chlorobenzyl)-2-methyl-6-[(3-methylbutane) sulfonylcarbamoyl] 
benzimidazole, l-(2-chlorobenzyl)-6-(l-hexanesulfonylcarbamoyl)-2-methylbenzimidazole, 7- 
(l-butanesulfonylcarbamoyl)-l-(2,4-dichlorobenzyl)-2-methylbenzimidazole, l-(2- 
chlorobenzyl)-2-methyl-6-[l-[3-(t^ 4-(l- 
butanesulfonylcarbamoyl)-l-(2,4-dichlorobenzyl)-2-methylbenzimidazole, l-(4- 
benzyloxybenzyl)-6-(l-butanesulfonylcarbamoyl)-2-methylbenzimidazole, 6-(l- 
butanesulfonylcarbamoyl)-l-[(2 , -cyanobiphenyl-4-yl)methyl]-2-methylbenzimi^ 6-(l- 
ethanesulfonylcarbamoyl)- 1 -[(2 ' -fluorobiphenyl-4-yl)methyl]-2-methylbenzimidazole, 6-( 1 - 
butanesulfonylcarbamoyl)-l-[(3-fluorobiphenyl-4-yl)methyl]-2-methylbenzimidazole, l-(2- 
chlorobenzyl)-6-[(2-methoxyethane)sulfonylcarbamoyl]-2-methylbenzimidazok 1 -(2- 
chlorobenzyl)-6-(l -hexanesulfonylcarbamoyl)-2-methylbenzimidazole, 1 -(2,4-dichlorobenzyl)- 
2-methyl( 1 -pentanesulfonylcarbamoyl)benzimidazole, 1 -(biphenyl-4-ylmethyl)-2-ethyl-6-[ 1 -[3- 
(methylthio)propane]sulfonylcarbamoyl]benzimidazole, l-(4-biphenylmethyl)-2-ethyl-6-(l- 
pentanesulfonylcarbamoyl)benzimidazole, 6-(l -butanesulfonyl carbamoyl)- 1 -(2,4- 
dichlorobenzyl)-2-ethylbenzimidazole, l-(4-biphenylmethyl)-2-ethyl-6-[l-(3-methyl) 
butanesulfonylcarbamoyl]benzimidazole, 5-(l-butanesulfonylcarbamoyl)-l-(2,4- 
dichlorobenzyl)-2-methylbenzimidazole, l-(4-biphenylmethyl)-5-(i-butanesulfonylcarbamoyl)- 
2-ethylbenzimidazole, l-(4-biphenylmethyl)-2-ethyl-6-(2-methoxyethanesulfonylcarbamoyl) 
benzimidazole, 6-(l-butanesulfonylcarbamoyl)-2-ethyl-l-[4-(4-fluorobenzyloxy)benzyl] 
benzimidazole, 6-(l-butanesulfonylcarbamoyl)-l-[4-(3,4-dichlorobenzyloxy)benzyl]-2- 
ethylbenzimidazole, 6-(l -butanesulfonylcarbamoyl)-l -[sec-(2,4-dichlorophenethyl)]-2- ~ 
methylbenzimidazole, 6-(l-butanesulfonylcarbamoyl)-l-[4-(2-pyridyl)benzyl]-2- 



methylbenzimidazole, 6-(l-butanesulfonylcarbainoyI)-l-(2,4-dichlorobenzyl)-2,4- 
dimethylbenzimidazole, 6-(l-butanesuIfonylcarbamoyI)-2-methyl-l-(4-phenoxybenzyl) 
benzimidazole, 6-(butanesulfonyIcarbamoyI)-2-methyI- 1 -(2-pyridy Imethyl)benzimidazole, 1 -[(4- 
benzoylamino)benzyl]-6-(l-butanesulfonylcarbam 6-(l- 
butanesulfonylcarbamoyI)-2-methyl-[4-(2-phenylethyl)benzyl]benzimidazole, l-[(4-benzoyl) 
benzyl]-6-(l-butanesulfonylcarbamoyl)-2-methylbenzimidazole, 6-(l-butanesulfonylcarbamoyl)- 
2-methyl-[4-(2-phenylethenyl)benzyl]benzimidazole, 1 -(dibenzofuran-2-ylmethyl)-6-(l - 
butanesulfonylcarbamoyl)-2-methylbenzimidazole, 6-(l-butanesulfonylcarbamoyl)-l-(2,4- 
dichlorobenzyl)-2-hydroxybenzimidazole, 6-(l-butanesulfonylcarbamoyl)-2-methyl-l-(2- 
quinolylmethyl)benzimidazole, and 6-(l-butanesulfonylcarbamoyl)-2-methyl-l-[3-(4- 
bromoisoquinolyl)methyl]benzimidazole. 

Examples of the actual compounds expressed by the formula (X) include the following; 
1 -(2-cyanobenzyl)-6-ethoxycarbonyl-2-n-propylbenzimidazole, 6-ethoxycarbonyl-2-N-propyl- 1 - 
(2-p)Tidylmethyl)benzimidazole, 6-ethoxycarbonyl- 1 -methyl-2-n-propylbenzimidazole, 1 -n- 
butyl-6-ethoxycarbonyl-2-n-propylbenzimidazole, l-(biphenyl-4-ylmethyl)-6-ethoxycarbonyl-2- 
methylbenzimidazole, 6-ethoxycarbonyl- l-(2-methoxybenzyl)-2-methylbenzimidazole, 6- 
ethoxycarbonyl-l-(4-methoxybenzyl)-2 -methylbenzimidazole, l-[2-(benzenesulfonylmethyl) 
benzyl]-6-ethoxycarbonyl-2-methylbenzimidazole, 1 -(2- cyanobenzyl)-6-(2- 
cyanobenzyloxycarbonyl)-2-methylbenzimidazole, l-(biphenyl-2-ylmethyl)-6-ethoxycarbonyl-2- 
methylbenzimidazole, 6-ethoxycarbonyl-2-methyl- 1 -(2-naphthylmethyl)benzimidazole, 1 - 
(biphenyl-4-ylmethyl)-6-ethoxycarbonyl-2-ethylbenzimidazole, 6-ethoxycarbonyl-2-n-propyl-l- 
i-propylbenzimidazole, 2-benzyl-6-ethoxycarbonyl-l -methylbenzimidazole, 6-carboxy- 1- 
methyl-2-n-propylbenzimidazole, 6-carboxy-2-n-propyl-l-i-propylbenzimidazole, 1 -n-butyl-6- 
carboxy-2-n-propylbenzimidazole, 6-carboxy-2-methyl- 1 -(2-nitrobenzyl)benzimidazole, 1 - . 
(biphenyl-4-ylmethyl)-6-carboxy-2-methylbenzimidazole, 6-carboxy- l-(2-methoxybenzy l)-2- 
methylbenzimidazole, 6-carboxy- 1 -(4-methoxybenzyl)-2-methylbenzimidazole, 6-carboxy-2- 
methyl- 1 -[2-(benzenesulfonylmethyl)benzyl]benzimidazole, 6-carboxy- 1 -(2-cyanobenzyl)-2- 
methylbenzimidazole, 6-carboxy- 1 -(biphenyl-2-ylmethyl)-2-methylbenzimidazole, 6-carboxy-2- 
methyl- 1 -(2-naphthylmethyl)benzimidazole, 1 -(biphenyl-4-ylmethyl)-6-carboxy-2- 
ethylbenzimidazole, 5-carboxy-2-methyl- 1 -(2-nitrobenzyl)benzimidazole, 1 -(biphenyl-4- 
ylmethyl)-6-carboxy-2-trifluoromethylbenzimidazole, l-(biphenyl-4-ylmethyl)-5-carboxy-2- 
trifluoromethylbenzimidazole, 5-ethoxycarbonyl-2-methylbenzimidazole, 2-benzyl-5- ~ 
ethoxycarbonylbenzimidazole, 6-ethoxycarbonyl-2-methyl- 1 -(2-nitrobenzyl)benzimidazole, 5- 



etho.xycarbonyl-2-methyl-l-(2-nitrobenzyl)benzimida2ole ( 5-ethoxycart>onyl-2-:' ■ . 
trifluoromethylbenzimidazole, l-(biphenyl-4-ylmelhyl)-6-ethoxycarbonyl-2;: . i 
trifluoromethylbenzimidazole, l-(biphenyl-4-ylmelhyl)-5-ethoxycarbonyl-2- 
trifluoromethylbenzimidazole, l-methyl-2-n-propyl-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole > 2-n-propyl-l-i-propyl-6-[(2-p > Tidylmethyl)carbamoyl]benzimidazole, 1-n-butyl- 
2-n-propyl-6-[(2-pyridylmethyl)carbamoyl]benzimidazole, 2-benzyl- 1 -methyI-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole, l-(2-methoxybenzyl)-2-methyl-6-[(2-pyridylmethyl) 

carban 1 oyl]benzimidazoleJ-(4-methoxybenzyl)-2-methyl-6-[(2-pyridylmethyl)carbamoy^ 
benzimidazole, l-[2-(benzenesulfonylmemy^^ 

benzimidazole, l-(2-cyanobenzyl)-2-methyl-6-[(2-pyridylmethyl)carbamoyl]benzimidazole, 1- 
(biphenyl-2-ylmethyl)-2-methyl-6-[(2- P) Tidylmethyl)carbamoyl]benzimidazole, 2-methyl- 1 -(2- 
naphthylmethyl)-6-[(2-pyridylraethyl)carbamoyl]benzimidazole, l-(biphenyl-4-ylmethyl)-2- 
ethyl-6-[(2-pyridylmethyl)carbamoyl]benzimidazole, 2-methyl- 1 -(2-nitrobenzyl)-6-[(2- 
pyridylmethyl)carbamoyI]benzimidazole, 2-methyl- 1 -(2-nitrobenzyI)-5-[(2-pyridylmethyl) 
carbamoyl]benzimidazole,l-(biphenyl-4-ylmethyl)-2-methyl-6-[(2-pyridylmethy^ 
benzimidazole, l-(4-benzyloxybenzyl)-2-me%l-6-[(2-pyridylmethyl)carbamoyl]benzimidazole, 
2-methyl-l-(3 J 4-methylenedioxybenzyl)-6-[(2-pyridylmethyl)carbamoyl]benzimidazole, 2- 
methyl-6-[(2-pyridylmethyl)carbamoyl]-l-[4-(l,23-thiadiazole-4-yl)benzyl]ben^ 
methyl-5-[(2-pyridylmethyl)carbamoyl]benzimidazole, l-benzenesulfonyl-2-methyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole,l-benzenesulfonyl-2-methyl-5-[(2-pyridylmethyl) 

carbamoyl]benzimidazole,2-methyl-l-(4-m^robenzyl)-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole, 2-methyl-l-(4-nitrobenzyl)-5-^ 

methyl-l-(2-phenylethyl)-6-[(2-pyridylmethyl)carbamoyl]benzimidazole, 2-methyl-l-(2- 

phenylethyl)-5-[(2-pyridylmethyl)carbamoyl]benzimidazole, l-(4-aminobenzyl)-2-methyl-6-[(2- 

pyridylmemyl)carbamoyl]benzimidazole,l-(4-aniinobenzyl)-2-memyl-5-[(2-pyridyl^ 
carbamoyl]benzimidazole,l-[4-(beiizene 

carbamoyl]benzimidazole, l-(biphenyl-4-ylmemyl)-2-methyl-6-[(2-pyridylmethyl)aminomethyl] 
benzimidazole, 2-benzyl-6-carboxy- 1 -methylbenzimidazole, 4-ethoxycarbonyl-2- 
memylbeiiziim^a Z ole,l-(4-benzyloxybenzyl)-6-ethoxycarbonyl-2-methylben^^^ 1_(4- 
benzyloxybenzyl)-6-carboxy-2-methylbenzimidazole, 6-ethoxycarbonyl-l-[(2'-cyanobiphenyl-4- 
yl)methyl]-2-methylbenzimidazole, 6-carboxy-l-[(2'-cyanobiphenyl-4-yl)methyl]-2- 
methylbenzimidazole,6-ethoxycarbonyl-l-[(2'-fluorobiphenyl-4-yl)methyl]-2- 
methylbenzimidazole, 6-carboxy-l-[(2'-fluorobiphenyl-4-yl)methyl]-2-methylbenzimidazole, 6- 



ethoxycarbonyl- 1 -[(3-fluorobiphenyl-4-yI)methyI]-2-methylbenzimidazole, 6-carboxy- 1 -[(3- 
nuorobiphenyl-4-yl)methyI]-2-methylbenzimidazole, l-(4-biphenylmethyl)-5-ethoxycarbonyl-2- 
ethylbenzimidazole, l-(4-biphenylmethyl)-5-carboxy-2-ethylbenzimidazole, 6-ethoxycarbonyl- 
2-ethyl-l-[4-(4-fluorobenzy!oxy)benzyl]benzimidazoIe J 6-carboxy-2-ethyl-l-[4-(4- 
fluorobenzyloxy)benzyl]benzimidazole, l-[4-(3,4-dichlorobenzyloxy)benzyI]-6-ethoxycarbonyl- 
2-ethylbenzimidazole, 6-carboxy-l-[4-(3,4-dichlorobenzyloxy)benzyl]-2-ethylbenzimidazole, 1- 
(4-biphenylmethyl)-6-(n-butylcarbamoyl)-2-ethylbenzimidazole, l-(4-biphenylmethyl)-2-ethyl- 
6-(thiazole-2-ylcarbamoyl)benzimidazole, l-(4-biphenylmethyl)-2-ethyl-6-(2-pyridylcarbamoyl) 
benzimidazole, 1 -[sec-(2,4-dichlorophenethyl)]-6-ethoxycarbonyl-2-methylbenzimidazole, 6- 
carboxy- 1 -[sec-(2,4-dichlorophenethyl)]-2-methylbenzimidazole, 1 -(4-biphenylmethyl)-2-ethyl- 
6-(phenylcarbamoyl)benzimidazole, l-(4-biphenylmethyl)-2-ethyl-6-(l,3 s 4-thadiazole-2- 
ylcarbamoyl)benzimidazole, l-(4-biphenylmethyl)-2-ethyl-6-(tetrazole-5-ylcarbamoyl) 
benzimidazole, l-(4-biphenylme%l)-2-^ 

l-(4-biphenylmethyl)-2-ethyl<13,44riazole-2-ylcarbamoyl)benzim l-(4- 
biphenylmethyl)-2-ethyl-6-(3-pyridylcarbamoyl)benzimidazole s l-(4-biphenylmethyl)-2-ethyl-6- 
(4-pyridylcarbamoyl)benzimidazole J l-(2,4-dichlorobenzyl)-2,4-dimethyl-6- 
methoxycarbonylbenzimidazole, 6-carboxy- l-(2,4-dichlorobenzyl)-2 5 4-dimethylbenzimidazole, 
6-ethoxycarbonyl-2-methyl-l-(4-phenoxybenzyl)benzimidazole, 6-carboxy-2-methyl-l-(4- 
phenoxybenzyl)benzimidazole, 6-ethoxycarbonyl-2-methyl- 1 -(2-pyridylmethyl)benzimidazole, 
6-carboxy-2-methyl-l-(2-pyridylmethyl)benzimidazole, 6-ethoxycarbonyl-2-methyl-l-(4- 
nitropenzyl)benzimidazole, 1 -(4-aminobenzyl)-6-ethoxycarbonyl-2-methylbenzimidazole 5 1 -[(4- 
benzoylamino)benzyl]-6-ethoxycarbonyl-2-methylbenzimidazole, l-[(4-benzoylamino)benzyl]- 
6-carboxy-2-methylbenzimidazole, 6-ethoxycarbonyl-2-methyl- 1 -[4-(2-phenylethenyl)benzyl] 
benzimidazole, 6-ethoxycarbonyl-2-methyl- 1 -[4-(2-phenylethyl)benzyl]-benzimidazole s 6- 
carboxy-2-methyl-l-[4-(2-phenylethyl)benzyl]-benzimidazole, l-[(4-benzoyl)benzyl]-6- 
ethoxycarbonyl-2-methylbenzimidazole, l-[(4-benzoyl)benzyl]-6-carboxy-2- 
methylbenzimidazole, 6-carboxy-2-methyl-[4-(2-phenylethneyl)benzyl]benzimidazole, 1 - 
(dibenzofuran-2-ylmethyl)-6-ethoxycarbonyl-2-methylbenzimidazole, 6-carboxy- 1 - 
(dibenzofuran-2-ylmethyl)-2-methylbenzimidazole, 6-ethoxycarbonyl-2-methyl-l-(2- 
quinolylmethyl)benzimidazole, 6-carboxy-2-methyl-(2-quinolylmethyl)benzimidazole ? 1-(2 S 4- 
dichlorobenzyl)-2-hydroxy-6-ethoxycarbonylbenzimidazole 9 6-ethoxycarbonyl-2-methyl- 1 -[3- 
(4-bromoisoquinolyl)methyl]benzimidazole, and 6-carboxy-2-methyl-[3-(4- - 
bromoisoquinolyl)methyl]benzimidazole. 



Actual examples of the actual benzimidazole derivatives expressed by the formula (XI) 

include the following; lK2-chlorobenzyl ) -6-ethoxyc a rbonyl-2-phenylbenzimidazole ) 2-benzyl-5- 
carboxy-l-(2-chlorobenzyl)benzimidazole,2-benzyl-6-carboxy-l-(2-chlorobenzyl) 

b e nzimidazol e ,2-benzyl-5-carboxy-lK2 > 4-dichIorobenzyl ) benzirnidazole,2-benzyl-6-carboxy- 
l-(2,4-dichlorobenzyl)benzimidazole, 2-benzyl-l-(2-chlorobenzyl)-6- 

ethoxycarbonylbenzimidazole, 2-benzyl-I- ( 2-chl 0 robenzyl ) -5-ethoxycarb 0 nylbenzin 1 idazole, 2- 
benzyl-l-(2,4-dichIorobenzyl)-6-ethoxycarbonylbenzimidazole, 2-benzyl-l-(2 J 4- 
dichlorobenzyl ) -5-ethoxycarbonylb e nzimida^ole,l-(2-chlorob e nzyl)-2-methylben^ 

acetate, l- ( 2<hlorob e nzyl ) -2- me thylbenzimid a zole-6-meth y lacrylateJK2-chlorobenzyl)-2^ 
m e thylber^imidazole-6-acr > date,l-(2-chlorober^yl)-6-[2-( P yridylmethyl)c^ 
benzimidazole, l-Cbiphenyl^-ylmethyO-e-ethoxycarbonyl-^methoxymethylbenzimidazole 1- 
(biphenyl^-ylmethyO-d-carboxy^-methoxymethylbenzimidazole, l-(4-benzyloxybenzyl)-6- 
ethoxycarbonyl-2-methoxymethylbenzimidazole,l-(4-benzyloxybenzyl)-6-carboxy-2- 
methoxymethylbenzimidazole,l-(2,4-dichlorobenzyl)-6-ethoxycarbonyl-2- 
methoxymethylbenzimidazole, and 6-carboxy-l-(2,4-dichlorobenzyl)-2- 
methoxymethylbenzimidazole. 

Actual examples of the actual benzimidazole derivatives expressed by the formula (XII) 

include the following; e-t-butoxycarbonylamino-l-^-chlorobenzyD^-n-propylbenzimidazole, 1- 
(2-cWorobenzyl)-6-me S ylam^ 

n-propylber^imidazole 5 6-amino-l-(2-chlorobeiizyI)-2-n-propylber^imi 
chloroben^O^-n-propyl-d-ureidobenzimidazole^-t-butoxycarbonyM 
2-methylbenzimidazole, 6-amino-l-(2-chlorobenzyl)-2-meth y lbenzimidazole, and 6-(l- 
butanesulfonylamino)-l-(2-chlorobenzyl)-2-methylbenzimidazole. 

Actual examples of the actual benzimidazole derivatives expressed by the formula (XIH) 
include the following; l-(2-chlorobenzyl)-6-cyano-2-cyclopropylbenzimidazole ) and l-(2- 
chlorobenzyl)-6-cyano-2-n-pro Py lbenzimidazole. Actual examples of the actual benzimidazole 
derivatives expressed by the formula (VI) include the following; l-(2-chlorobenzyl)-6-(4- 
dimethylaminophenymiethylcarbamoyl^-n-propylbe^imidazole, l-(2-chlorobenzyl)-2- n - 
prop y l-6-truomo^hoUnocarbonylbei 1 zimidazole,lK2-chlorober^l)-2^ 
P^dylcarbamoyl^enzimidazole^^-carboxy-l-pyrrolidmocarbonyl)-!-^^^ 

propylbenzimidazole, l^-chlorobenzyl^-pipe^^ 1- (2 T 
chlorober^ y l)-6-(homopiperidinocarbon y l)-2-n- P ro Py lbenzimidazole, l^-chlorobenzyD-e-fN- 



methyI-N-(2-pyridyl)carbainoyl]-2-n-propylbenzimida2ole, 2-n-butyl-l-(2-fluorobenzyI)-6-[N- 
methyl-N-(2-pyridylmethyl)carbamoyl]benzimidazole, 2-cyclopropyl-l-(2-fluorobenzyl)-6-, ...... 

(piperonylcarbamoyl)benzimidazole, 2-[[ 1 -(2-chlorobenzyl)-2-ethylbenzimidazole-6- 
yI]carbonylaminomethyl]pyridine-l -oxide, and l-(2,4-dichlorobenzyl)-2-methyl-6-(2- 
pyridylcarbamoyl)benzimidazole. 

Moreover, the present invention includes the new benzimidazole derivatives listed 
hereinbelow. Such benzimidazole derivatives are as follows; l-(2-bromobenzyl)-6- 
ethoxycarbonyl-2-n-propylbenzimida'zole, 6-ethoxycarbonyl- 1 -(2-fluorobenzyl)-2-n- 
propylbenzimidazole, 6-ethoxycarbonyl- l-(4-fluorobenzyl)-2-n-propylbenzimidazole, 6- 
ethoxycarbonyl-l-(3-fluorobenzyl)-2-n-propylbenzimidazole, l-(2,6-dichlorobenzyl)-6- 
ethoxycarbonyl-2-n-propylbenzimidazole, l-(3-methylbenzyl)-6-ethoxycarbonyl-2-n- 
propylbenzimidazole, 2-cyclopropyl-6-ethoxycarbonyl-l-(2-fluorobenzyl)benzimidazole, 1 -(2- 
chlorobenzyl)-2-cyclobutyl-6-ethoxycarbonylbenzimidazole, l-(2-chlorobenzyI)-6- 
ethoxycarbonyl-2-n-pentylbenzimidazole, 5-carboxy-l-(2-chlorobenzyl)-2-n- 
propylbenzimidazole, 6-carboxy- 1 -(3-methylbenzyl)-2-n-propylbenzimidazole, 2-n-butyl-7- 
carboxy- 1 -(2-chlorobenzyl)benzimidazole, 6-carboxy- 1 -(2-fluorobenzyl)-2- 
cyclopropylbenzimidazole, 2-n-butyl-6-carboxy-l-(2-fluorobenzyl)benzimidazole, l-(2- 
chlorobenzyl)-6-chlorocarbonyl-2-cyclopropylbenzimidazole, 1 -(2-chlorobenzyl)-6- 
morpholinocarbamoyl-2-n-propylbenzimidazole, 2-n-butyl-l-(2-chlorobenzyl)-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole, 2-n-butyl-5-carbamoyl-l -(2- 
chlorobenzyl)benzimidazole, 1 -(2-chlorobenzyl)-2-cyclopropyl-6- 

morpholinocarbonylbenzimidazole, l-(2-chlorobenzyl)-2-cyclopropyl-6-[(2-pyridylmethyl) 
carbamoyljbenzimidazole, l-(2-chlorobenzyl)-2-cyclobutyl-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole, 1 -(2-chlorobenzyl)-2-n-propyl-5-[(2-pyridylmethyl)carbamoyl]benzimidazole, 1 - 
(2-chlorobenzyl)-6-phenylcarbamoyl-2-n-propylbenzimidazole, l-(2-chlorobenzyl)-2-n-propyl- 
6-[(4-pyridylmethyl)carbamoyl]benzimidazole, l-(2-chlorobenzyl)-2-n-propyl-6-[(3- 
pyridylmethyI)carbamoyl]benzimidazole 5 l-(3-methylbenzyl)-2-n-propyl-6-[(2-pyridylmethyl) 
carbamoyl]benzimidazole, l-(2-chlorobenzyl)-2-ethyl-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole, 2-n-butyl-l-(2-chlorobeiizyl)-7-[(2-pyridylmethyl)carbamoyl]benzimidazole, 2- 
n-butyl-l-(2-fluorobenzyl)-6-(2-pyridylmethylcarbamoyl)benzimidazole, l-(2-chlorobenzyl)-6- 
ethoxycarbonyl-2-methylbenzimidazole, l-(3-chlorobenzyl)-6-ethoxycarbonyl-2-n- 
propylbenzimidazole, 1 -benzyl-6-ethoxycarbonyl-2-n-propylbenzimidazole, 1 -(4-chlorobenzyl)- 
6-ethoxycarbonyl~2-n-propylbenzimidazole, 6-ethoxycarbonyl-2-methyl- 1 -[2-(trifluoromethyl) 



benzyI]benzimidazoIe,6-ethoxycarbonyl-2-methyl-l-[4-(trifluoromethyl)ben Z yl]ben 
lKS^-dichlorobenzyO-G-ethoxycarbonyl-Z-methylbenzimidazole.e-ethoxycatbonyl^-methyl-l'- 
(2-methylbenzyI)benzimidazole, 1 -benzyl-6-ethoxycarbonyI-2-methylbenzimidazole, 1 -(4-t- 

butylbenzyl)-6-ethoxycarbonyl-2- m ethylbenzimidazoleJ-(2-chlorobenzyI)-5-ethoxycarbonyl-2- 
methylbenzimidazole > l-(2,6-dich]orobenzyI)-6-ethoxycarbonyl-2-methylbenzimidazoIe, 1^2,4- 
dichlorobenzyl)-6-ethoxycarbonyl-2-methylbenzimidazole,6-carbox y -lK4-chlorobenzyI)-2-n' 
propylbenzimidazole > 6-carboxy-lK2,6-dichlorobenzyl)-2-methylbenzimidazole,6-carboxy-2- 
methyl-l-[2-(trifluoromethyl)benzyl]benzimidazole, 6-carboxy-2-methyl-l-[4-(trifluoromethyl) 

benzyl]benzimida Z oIe,6-carbox y -l-(3,4-dichlorobenzyl)-2-methylbenzimidazole,l-benzyl-6- 
carboxy-2-n-propylbenzimidazole,6-carboxy-l-(3-chlorobenzyl)-2-n-propylbenzimid^^ 
carboxy-l-(2 J 4-dichlorobenzyl)-2-rae%lbenzimidazole J l-(4-t-butylbenzyl)-6-carboxy^ ' 
methylbenzimidazole, 6-carboxy-2-methyl-l-(2-methybenzyl)benzimidazole J l-benzyl-6- 
carboxy-2-methylbenzimidazole, 5-carboxy-l-(2-chlorobenzyl)-2-methy]benzimidazole J 6- 
carbox y -l-(2-chlorobenzyl)-2-methylbenzimidazo]e,l-(2,4-dichlorobenzyl)-2-methyl-6^ 
pyridylmethyl)carbamoyl]benzimidazole,l-(2-chlorobenzyl)-2-methyl-6-[(2-pyri 
carbanioyl]benzimidazoleJ-(3-chlorobenzyl)-2-n-propyl-6-[(2-pyridylme%l)carbam 
benzimidazole, l-benzyl-2-n-propyl-6-[(2-pyridylmethyl)carbamoyl]benzimidazole, H 4- 
chlorobenzyl)-2- P ropyl-6-[(2-pyrid y l me thyl)carbamoyl]benzimidazol e> l-(2,6-dichlorobenzyl)- 
2-methyl-64(2-pyridylmethyl)carbamoyl]benzimidazole,2-methyl-64(2-pyridylmethyl) 
carbamoyl]-l-[2-(trifluoromethyl)benzyl]benzimidazole,2- m ethyl-6-[(2-py^ 

carbamoyl]-l-[4-(trifluoromethyl)benzyl]benzimidazole, l-(3,4-dichlorobenz y l)-2-m e thyl-6-[(2- 
pyridylmethyI)carbamoyl]be^ 

carbamoyljbenzimidazole, l-benz y l-2-methyl-6-[(2- P yridylmethyI)carbamoyl]benzimidazol e , 1- 
(^-^Ibe^l>2-m^yl-6-[(2-pyridyIm^ 

dichlorobenzyl)-2-meth y lbenzimidazole 5 l-(2 J 4-difluoroben Zy l)-2-me%l-6-[(2-p y rid y l me th y l) 

carbamo y l]benzimidazole,l<2 5 4.difluorobenzyl)-2-me%l-5-[(2- Py rid y to 

be^dazole,l-(2,4-dichlorobenz y l)-7- e thox y carbon y l-2-m e th y lbenzimid^ 
( 2 > 4 ^M°robenzyl)-2-me% 

me%lbenzimidazole,4-c a rboxy-l-(2 J 4-dicMorobenzyl)-2-m e %lbenziniid l-( 2 ,4- 
dichlorobenzyl)-5-ethoxycarbonyl-2-memylbenzimidazole 5 5-c^^ 

methylbenzimidazole, and 6<n-but y lcarbamo y l)^-(2 5 4-dichlorobenz^ 

Based on their hypoglycemia inhibitory effect, the benzimidazole derivatives of the - 
present invention described heretofore and pharmaceutical^ acceptable salts thereof are useful in 



preventing or treating impaired glucose tolerance, diabetes (type II diabetes), diabetic 
complications (e.g., diabetic nephropathy, diabetic neuropathy, diabetic retinopathy), insulin 
resistance syndromes (e.g., insulin receptor anomaly, Rabson-Mendenhall syndrome, 
repliconism, Kobberling-Dunnigan syndrome, Seip syndrome, Lawrence syndrome, Cushing's 
syndrome, acromegaly), hyperlipemia, atherosclerosis, angio cardiopathy (angina pectoris, 
cardiac failure), and hyperglycemia (e.g., what can be characterized by anomalous 
saccharometabolism, such as eating disorder), hypertension, and so forth.. Furthermore, based 
on their cGMP-PDE(in particular PDE5) inhibitory effect, bronchodilation effect, vasodilatation 
effect, smooth muscle cell repression effect, and allergy suppression effect, they are useful in 
preventing or treating angina pectoris, high blood pressure, pulmonary hypertension, congestive 
cardiac failure, glomerulopathy (e.g., diabetic glomerulosclerosis), tubulointerstitial mellitus 
(e.g., nephropathy induced by FK506 or cyclosporine), renal failure, angiostenosis (e.g., after 
percutaneous transluminal angioplasty), telangiosis, cerebral apoplexy, chronic reversible atresia 
(e.g., bronchitis and asthma (chronic asthma, allergic asthma)), allergic rhinitis, urticaria, 
glaucoma, diseases characterized by entero dyskenesia (e.g., hypersensitive anaphylaxis), 
impotence (e.g., organic impotence, psychic impotence), diabetic complications (e.g., diabetic 
gangrene, diabetic arthropathy, diabetic glomerulosclerosis, diabetic dermopathy, diabetic 
neuropathy, diabetic cataract, diabetic retinopathy), nephritis, carcinoma cachexia, or post-PCTA 
restenosis, and so forth. 

The inventors of the present invention also recognized the previously described activities 
and effects in the benzimidazole derivatives which had been disclosed as c-GMP 
phosphodiesterase inhibitors in Patent Application No. Hei-5-222000. In addition, they have 
found that these benzimidazole derivatives are effective as prevention or treatment 
pharmaceuticals as the compounds previously described herein. 

The present invention includes pharmaceuticals containing, as their effective constituents, 
benzimidazole derivatives expressed by the next formula (I) and pharmaceutical^ acceptable 
salts thereof, 



n (R 4 ) 




(0 



\ 



wherein in the formula (I), 

R, is a hydrogen atom, an arylsulfonyl group, or a lower alkyl group, whereas said lower 
alkyl group may be substituted with 

one or two aryl groups or heterocyclic groups 

which may be substituted with a substituent(s) selected from a group 
comprising 

a halogen atom, a haloaryl group, a lower alkyl group, a halo- 
lower-alkyl group, a lower alkoxyl group, a nitro group, an amino 
group, a cyano group, an aryl group, an aryl-lower-alkyl group, an 
aryl-lower-alkyloxy group, a haloaryl-lower-alkyloxy group, an 
arylsulfonyl-lower-alkyl group, an arylsulfonylamino group, a 
cyanoaryl group and a heterocyclic group; 

R 2 is a hydrogen atom, a lower cycloalkyl group, a hydroxy group, a lower alkoxyl 
group, a mercapto group, a lower alkylthio group, an amino group, a lower alkylamino 
group, a carboxy group, an aryl group, or a lower alkyl group, whereas said lower alkyl 
group may be substituted with a halogen atom(s), a lower alkoxyl group(s), a cyano 
group(s), a chlorocarbonyl group(s), an aryl group(s) or a heterocyclic group(s); 

R 3 is a carboxy group, an esterificated carboxy group, an amidized carboxy group, an 
amino group, an amido group, or a sulfonyl group, whereas said amino group and said 
amido group may be substituted with an acyl group(s) or a sulfonyl group(s), whereas a 
halogen atom(s), an amino group(s) or an acylamino group(s) is(are) bonded to said 
sulfonyl group, yet whereas R 3 may be bonded to the main rings through a lower alkylene 
group or a lower alkenylene group; 

R4 is a neutral substituent, whereas R4 includes a halogen atom, or an alkyl group, an 
aralkyl group, an alkynyl group, or one of the preceding groups which is substituted with 
halogen atoms, whereas, when R4 is a hydrocarbon group, R4 may be saturated or 
unsaturated, and of either a chain form or a ring form, whereas it may be branched in 
some cases, whereas, when R, is substituted with halogen atoms, the halogen atoms may 
be any halogen, and whereas the number of halogen atoms is not restricted- 



the symbol n is an integer 0-3, and therefore, one, two or three R4S may be bonded or 
no R4 may be bonded, whereas R4 could be bonded at an ortho, meta, or para position in 
relation to the other substituent, 

and wherein such pharmaceuticals are used to prevent or treat impaired glucose tolerance, 
diabetes (type II diabetes), diabetic complications (e.g., diabetic nephropathy, diabetic 
neuropathy, diabetic retinopathy), insulin resistance syndromes (e.g., insulin receptor anomaly, 
Rabson-Mendenhall syndrome, repliconism, Kobberling-Dunnigan syndrome, Seip syndrome, 
Lawrence syndrome, Cushing's syndrome, acromegaly), hyperlipemia, atherosclerosis, angio 
cardiopathy (angina pectoris, cardiac failure), hyperglycemia (e.g., what can be characterized by 
anomalous saccharometabolism, such as eating disorder), or hypertension; or angina pectoris, 
high blood pressure, pulmonary hypertension, congestive cardiac failure, glomerulopathy (e.g., 
diabetic glomerulosclerosis), tubulointerstitial mellitus (e.g., nephropathy induced by FK506 or 
cyclosporine), renal failure, angiostenosis (for example, after percutaneous transluminal 
angioplasty), telangiosis, cerebral apoplexy, chronic reversible atresia (e.g., bronchitis and 
asthma (chronic asthma, allergic asthma)), allergic rhinitis, urticaria, glaucoma, diseases 
characterized by entero dyskenesia (for example, hypersensitive anaphylaxis), impotence (e.g., 
organic impotence, psychic impotence), diabetic complications (e.g., diabetic gangrene, diabetic 
arthropathy, diabetic glomerulosclerosis, diabetic dermopathy, diabetic neuropathy, diabetic 
cataract, diabetic retinopathy), nephritis, carcinoma cachexia, or post-PCTA restenosis, and so 
forth. 

Actual examples of the benzimidazole derivatives expressed by the formula (I) include 
the following; 2-butyl-l-(2-chlorobenzyl)-6-ethoxycarbonylbenzimidazole, l-(4-bromo-2- 
fluorobenzyl)-2-butyl-6-ethoxycarbonylbenzimidazole, 2-butyl- 1 -(2,4-dichlorobenzyl)-6- 
ethoxycarbonylbenzimidazole, 2-butyl-6-ethoxycarbonyl-l-(4-methoxycarbonylbenzyl) 
benzimidazole, 2-butyl-6-ethoxycarbonyl- 1 -(2-fluorobenzyl)benzimidazole, 2-butyl-6- 
ethoxycarbonyl-1 -(2-trifluoromethylbenzyl)benzimidazole, 1 -(2-chlorobenzyl)-6- 
ethoxycarbonyl-2-ethylbenzimidazole, l-(2-chlorobenzyl)-6-ethoxycarbonyl-2- 
propylbenzimidazole, 1 -(2-chlorobenzyl)-2-cyclopropyl-6-ethoxycarbonylbenzimidazole, 1 -(2- 
chlorobenzyl)-6-ethoxycarbonyl-2-isopropylbenzimidazole, 2-butyl- 1 -(2 -chlorobenzyl)-5- 
ethoxycarbonylbenzimidazole, 2-butyl- l-(2-chlorobenzyl)-7-ethoxycarbonylbenzimidazole, 1- ~~ 
(2-chlorobenzyl)-5-ethoxycarbonyl-2-propylbenzimidazole, 2-butyl- l-(2-chlorobenzyl)-6- 



carboxybenzimidazole, 2-butyl-6-carboxy- 1 -(4-carboxybenzyI)benzimidazole, 6-carboxy- 1 -(2- 
chlorobenzy l)-2-ethyIbenzimidazole, 6-carboxy- 1 -(2-chlorobenzy !)-2-propylbenzimidazole, 6- 
carboxy-l-(2-chlorobenzyl)-2-cycIopropylbenzimidazole, 2-butyl-5-carboxy-l-(2- 
chlorobenzyl)imidazole, 2-butyl-l-(2-chlorobenzyl)-6-dimethylcarbamoylbenzimidazole, 6- 
(benzyIcarbamoyI)-2-butyl- 1 -(2-chlorobenzyl)benzimidazole, 2-butyl- 1 -(2-chlorobenzyl)-6- 
morpholinocarbonylbenzimidazole, 2-butyl-6-carbamoyl-(2-chlorobenzyl)benzimidazole, 2- 
butyl-l-(2-chlorobenzyl)-6-(4-methylpiperazinyl)carbonyIbenzimidazole, 2-butyl- 1 -(2- 
chlorobenzyl)-6-(methylcarbamoyl)benzimidazole, 6-carbamoyl- 1 -(2-chlorobenzyl)-2- 
ethylbenzimidazole, 6-carbamoyl- 1 -(2-chlorobenzyl)-2-propylbenzimidazole, 6-carbanioy 1- 1 -(2- 
chlorobenzyl)-2-cyclopropylbenzimidazole, 2-butyl-5-carbamoyl-l-(2- 

chlorobenzyl)benzimidazole, 2-butyl- l-(2-chlorobenzyl)-6-(isoproylcarbonyl)benzimidazole J 1- 
(2-chlorobenzyl)-6-chloroformyl-2-propylbenzimidazole, l-(2-chlorobenzyl)-6- 
(methylcarbamoyl)-2 : propylbenzimidazoIe, l-(2-chlorobenzyl)-6-(ethylcarbamoyl)-2- 
propylbenzirnidazole, 1 -(2-chlorobenzyl)-6-(isopropyl)carbamoyl-2-propylbenzimidazole, 1 -(2- 
chlorobenzyl)-6-(piperidinocarbonyl)-2-propylbenzimidazole, l-(2-chlorobenzyl)-6- 
(morpholinocarbonyl)-2-propylbenzimidazole, l-(2-chlorobenzyl)-6-(2-morpholinoethyl) 
carbamoyl-2-propylbenzimidazole, l-(2-chlorobenzyl)-6-[4-(2-hydroxyethyl)piperazinyI] 
carbonyl-2-propylbenzimidazole, l-(2-chlorobenzyl)-2-propyl-6-(2-pyridylmethyl) 
carbamoylbenzimidazole, and l-(2-chlorobenzyl)-2-propyl-6-[4-(4-phenyl-l ,2,3 5 6- 
tetrahydropyridine-l-yl)butyl]carbamoylbenzimidazole. 

When the benzimidazole derivatives of the present invention are to be used for treating 
purposes, they are used in a form of an ordinary pharmaceutical, wherein such an ordinary 
pharmaceutical contains said derivatives mixed with a carrier, such as organic or inorganic, solid 
or liquid excipient. This excipient is suitable for ingestion, parenteral application, or external 
application. Such pharmaceuticals may be solid as in tablets, granules, and power, or liquid as in 
a solution, syrup, emulsion, and lemonade. 

As necessary, the above pharmaceuticals may include an auxiliary agent, stabilizer, 
humectant, and other normally used additives such as lactose, citric acid, tartaric acid, stearic 
acid, magnesium stearate, clay, sucrose, cone starch, talc, gelatin, agar, pectin, peanut oil, olive 
oil, cacao oil, and ethyleneglycol. 

The dosage amount of said derivatives would vary depending on patient's age, condition, 
type and condition of the disease, and the type of the derivatives to be actually used. In general,- 



the dosage amount is 1 ~ lOOmg/kg for ingestion, and 0.1 ~~ lOmg/kg for intramuscular injection 
or phleboclysis. Such a dose is given once to four times per day. 

Brief Explanation of Figures 

Fig. 1 shows the chemical formulas of compound (42) through compound (47). 
Fig. 2 shows the chemical formulas of compound (48) through compound (53). 
Fig. 3 shows the chemical formulas of compound (54) through compound (59). 
Fig. 4 shows the chemical formulas of compound (60) through compound (65). 
Fig. 5 shows the chemical formulas of compound (66) through compound (71). 
Fig. 6 shows the chemical formulas of compound (72) through compound (77). 
Fig. 7 shows the chemical formulas of compound (78) through compound (83). 
Fig. 8 shows the chemical formulas of compound (84) through compound (89). 
Fig. 9 shows the chemical formulas of compound (90) through compound (95). 
Fig. 10 shows the chemical formulas of compound (96) through compound (101). 
Fig. 11 shows the chemical formulas of compound (102) through compound (107). 
Fig. 12 shows the chemical formulas of compound (108) through compound (113). 
Fig. 13 shows the chemical formulas of compound (114) through compound (1 19). 
Fig. 14 shows the chemical formulas of compound (120) through compound (125). 
Fig. 15 shows the chemical formulas of compound (126) through compound (131). 
Fig. 16 shows the chemical formulas of compound (132) through compound (137). 
Fig. 17 shows the chemical formulas of compound (138) through compound (143). 
Fig. 18 shows the chemical formulas of compound (144) through compound (149). 
Fig. 19 shows the chemical formulas of compound (150) through compound (155). 
Fig. 20 shows the chemical formulas of compound (156) through compound (161). 
Fig. 21 shows the chemical formulas of compound (162) through compound (167). 
Fig. 22 shows the chemical formulas of compound (168) through compound (173). 
Fig. 23 shows the chemical formulas of compound (174) through compound (179). 
Fig. 24 shows the chemical formulas of compound (180) through compound (185). 
Fig. 25 shows the chemical formulas of compound (186) through compound (191). 
Fig. 26 shows the chemical formulas of compound (192) through compound (197). 
Fig. 27 shows the chemical formulas of compound (198) through compound (203). ~ 
Fig. 28 shows the chemical formulas of compound (204) through compound (209). 



Fig. 29 shows the chemical formulas of compound (210) through compound (215). 
Fig. 30 shows the chemical formulas of compound (216) through compound (221). 
Fig. 31 shows the chemical formulas of compound (222) through compound (227). 
Fig. 32 shows the chemical formulas of compound (228) through compound (233). 
Fig. 33 shows the chemical formulas of compound (234) through compound (239). 
Fig. 34 shows the chemical formulas of compound (240) through compound (245). 
Fig. 35 shows the chemical formulas of compound (246) through compound (251). 
Fig. 36 shows the chemical formulas of compound (252) through compound (257). 
Fig. 37 shows the chemical formulas of compound (258) through compound (263). 
Fig. 38 shows the chemical formulas of compound (264) through compound (269). 
Fig. 39 shows the chemical formulas of compound (270) through compound (275). 
Fig. 40 shows the chemical formulas of compound (276) through compound (281). 
Fig. 41 shows the chemical formulas of compound (282) through compound (287). 
Fig. 42 shows the chemical formulas of compound (288) through compound (293). 
Fig. 43 shows the chemical formulas of compound (294) through compound (299). 
Fig. 44 shows the chemical formulas of compound (300) through compound (305). 
Fig. 45 shows the chemical formulas of compound (306) through compound (311). 
Fig. 46 shows the chemical formulas of compound (312) through compound (316). 
Fig. 47 shows the chemical formulas of compound (317) through compound (322). 
Fig. 48 shows the chemical formulas of compound (323) through compound (328). 
Fig. 49 shows the chemical formulas of compound (329) through compound (334). 
Fig. 50 shows the chemical formulas of compound (335) through compound (340). 



, Best Forms to Exemplify the Present Invention 

Hereunder, the present invention is explained by using examples. The present 
invention, however, is not limited to these examples. 

< Production Example 1; Production of 3-[N-(2-Bromobenzyl)but>T>'lamino]-4-nitro- 
ethyibenzoate > 

In a nitrogen environment and at room temperature, sodium hydroxide (100 mg, 60% 
oil suspension) was added to an N,N-dimethylformamide (10 ml) solution of 3-butyrylamino- 
4-nitro-ethylbenzoate (247 mg) in a number of separate repetitions. The reaction suspension 
was stirred for 1 hour at the same temperature. The N,N-dimethylformamide (2 ml) solution 
of 2-bromobenzylbfomide (244 mg) was gradually dripped over a 10 minute span. After the 
reaction mixture was stirred for 1 hour at room temperature, it was then poured into ice water. 
Precipitated oily material was extracted with methylene chloride . The organic solvent layer 
was washed with water, dried, and then concentrated under reduced pressure. The residuum 
was developed through silica gel flush column chromatography, and extraction was 
performed using 25% ethyl acetate / n-hexane. Thus, yellow and oily 3-[N-(2- 
bromobenzyl)butyrylamino]-4-nitro-ethylbenzoate (540 mg) was obtained.. 
[Physical Characteristics of the Compound] 

'H-NMR (CDC1 3 , 5): 0.87 (3H, t, J = 8 Hz), 1 .48 (3H, t, J = 8 Hz), 1 .68 (2H, sextet, J = 8 
Hz), 2.03 (2H, t, J = 8 Hz), 4.30 - 4.46 (2H, m), 4.70 (1H, d, J = 15 Hz), 5.40 (1H, d, J=15 
Hz), 7.08 - 7.34 (2H, m), 7.43 (1H, dd, J = 1, 8 Hz), 7.58 (1H, dd, J = 1, 8 Hz), 7.66 (1H, d, 
J = lHz), 7.96 (lH,d, J = 8Hz), 8.16 ( 1H, dd, J = 1, 8 Hz). 

< Production Example 2; Production of 3-[N-(2-Chlorobenzyl)benzoylamino]-4-nitro- 
ethylbenzoate > 

From 3-benzoylamino-4-nitro-ethylbenzoate (450 mg) and 2-chlorobenzylbromide 
(243 mg), yellow crystal of 3-|>J-(2-chlorobenzyl)benzoylamino]-4-nitro-ethylbenzoate (480 
mg) was obtained by using the same method as described in Production Example 1 . 
[Physical Characteristics of the Compound] 

'H-NMR (CDCI3, 8): 1.35 (3H, t, J = 8 Hz), 4.35 (2H, q, J = 8 Hz), 4.76 (1H, bd, J = 15 Hz) 
5.82 (1H, bd, J=15 Hz), 7.10 - 8.00 (12H, m). 
mp: 111 - 113°C 

< Production Example 3; Production of 3-[N-(2-Fluorobenzyl)butyrylamino]-4-nitro- 
ethylbenzoate > 

From 3-butyrylamino-4-nitro-ethylbenzoate (300 mg) and 2-fluorobenzylbromide 
(243 mg), yellow and oily 3-|>J-(2-fluorobenzyl)butyrylaniino]-4-nitro-ethy (394 ~ 

mg) was obtained by the same method as described in Production Example 1 . 
[Physical Characteristics of the Compound] 



"H-NMR (CDCI3, 5): 0.S5 (3H, t, J = S Hz), 1.40 (3H, t, J = S Hz) 1.65.(2H,sextet, J = S " 
Hz), 1.98 (2H,t, J = SHz), 4.30 - 4.45 (2H, m), 4.60 (1H, d, J = 10 Hz), 5.25 (1H, d, J=10 
Hz), 6.88(2H,t,J = SHz), 7.08 (2H, dd, J = 5, 8 Hz), 7.24 (1H, dt, J = 1, 8 Hz), 7.41 (1H, 
dt,J = l, 8 Hz), 7.69(lH,d,J = lHz), 7.96 ( 1H, d, J = 8 Hz), S.15 (1H, dd, J = 1, S Hz). 

< Production Example 4; Production of 3-[N-(4-fluorobenzyl)butyr>'lamino]-4-nitro- 
ethylbenzoate > 

From 3-butyrylamino-4-nitro-ethylbenzoate (300 mg) and 4-fluorobenzylbromide 
(243 mg), yellow and oily 3-[N-(4-fluorobenzyl)but>T>'lamino]-4-nitro-ethylbenzoate (400 
mg) was obtained by the same method as described in Production Example 1. 
[Physical Characteristics of the Compound] 

! H-NMR (CDCI3, 5): 0.86 (3H, t, J = 8 Hz), 1.37 (3H, t, J = 8 Hz), 1.56 - 1.76 (2H, m), 1.96 
- 2.04 (2H, m), 4.32 - 4.46 (2H, m), 4.40 (1H, d, J = 14 Hz), 5.23 (1H, d, J=14 Hz), 6.95 
(2H, t, J = 8 Hz), 7.10 (2H, dd, J = 5, 8 Hz), 7.47 (1H, d, J = 1 Hz), 7.95 ( 1H, d, J = 8 Hz), 
8.16(lH,dd,J=l, 8 Hz). 

< Production Example 5; Production of 3-[N-(2-Cyanobenzyl)butyrylamino]-4-nitro- 
ethylbenzoate > 

Potassium carbonate (296 mg) was added to an N,N-dimethylformamide solution of 
3-butyrylamino-4-nitro-ethylbenzoate (200 mg) and 2-cyanobenzylbromide (154 mg), and 
the solution was stirred for 3 hours at 20° C. The reaction mixture was separated using ethyl 
acetate and water. After washing the organic layer with water and a saline solution, it was 
dried using magnesium sulfate. By removing the solvent through evaporation under reduced 
pressure, yellow and oily 3-[N-(2-cyanobenzyl)butyiylamino]-4-nitro-ethylbenzoate (330 
mg) was obtained. 

[Physical Characteristics of the Compound] 

'H-NMR (CDCI3, 6): 0.86 (3H, t, J = 8 Hz), 1.49 (3H, t, J = 8 Hz), 1.67 (2H, sextet, J = 8 
Hz), 2.02 (2H, t, J = 8 Hz), 4.28 - 4.52 (2H, m), 4.90 (1H, d, J = 15 Hz), 5.28 (1H, d, J=15 
Hz), 7.40 (1H, t, J = 8 Hz), 7.61 (1H, dt, J = 1, 8 Hz), 7.70 (1H, d, J = 1 Hz), 7.74 ( 1H, dd, 
J = 1, 8 Hz), 8.02 (1H, d, J = 10 Hz), 8.22 (1H, dd, J = 1, 10 Hz). 

<Production Example 6> 

The following compounds were produced by the same method as described in Production 
Example 5. 

< Production Example 6-1; Production of 3-(>f-(3-Fluorobenzyl)butyrylamino]-4-nitro- 
ethylbenzoate > 

[Physical Characteristics of the Compound] ~~ 
Yellow oil. 

'H-NMR (CDC1 3 > 5): 0.86 (3H, t, J = 7.5 Hz), 1.35 (3H, t, J = 7.5 Hz), 1.68 (2H, m), 2.00 



■ (2H, t, J = 7.5 Hz), 4.36(lH,d,J=15Hz), 4.40 (2H, m), 5.31 (1 H, d, J = 15 Hz), 6.S5 - 
7.2S(4H,m), 7.60 (1H, d, J = 1.5 Hz), 7.97 (1H, d, J = 10 Hz), S.16 (1H, dd, J = 10, 1.5 
Hz). 

< Production Example 6-2; Production of 4-Nitro-3-[N-(2-pyridylmethyl)-n- 
but\Tylamino]ethylbenzoate > 

This material was immediately used for the following process. 
[Physical Characteristics of the Compound] 
Yellow oil. 

< Production Example 6-3; Production of 3-[N-(2,6-DichlorobenzyI)butyrylamino]-4-nitro- 
ethylbenzoate > 

[Physical Characteristics of the Compound] 

] H-NMR (CDC1 3 , 8) : 0.89 (3H, t, J = 7.5 Hz), 1.38 (3H, t, J = 7.5 Hz), 1.70 (2H, m), 2.03 
(2H,t,J=7.5Hz), 4.36 (2H, m), 4.96 (1H, d, J = 13.5 Hz), 5.70 (1H, d, J = 13.5 Hz), 7.10 
-7.28(4H,m), 7.49 (1H, d, J = 1.5 Hz), 8.03 (1H, d, J = 7.5 Hz), 8.14 (1H, dd, J = 7.5 and 
1.5 Hz). 

mp = 85 - 89° C 

< Production Example 6-4; Production of 3-[N-(3-Methylbenzyl)propionylamino]-4-nitro- 
ethylbenzoate > 

This material was immediately used for the following process. 
[Physical Characteristics of the Compound] 
Yellow oil. 

< Production Example 6-5; Production of 3-[N-(2-Fluorobenzyl) 
cyclopropanecarbonylamino]-4-nitro-ethylbenzoate> 
[Physical Characteristics of the Compound] 

Yellow oil. 

'H-NMR (CDC1 3 ,5) : 0.60 - 0.71 (2H, m), 0.99 - 1.14 (3H, m), 1.38 (3H, t, J = 7.5 Hz), 4.37 
(2H,m), 4.62 (lH,d, J =12 Hz), 5.30 (1H, d, J= 12 Hz), 6.92 (1H, t, J = 7.5 Hz), 7.10 
(1H, t, J = 7.5 Hz), 7.26 (1H, m), 7.42 (1H, t, J = 7.5 Hz), 7.80 (1H, s), 7.99 (1H, d, J = 7.5 
Hz), 8.14 (1H, dd, J - 7.5 and 2 Hz). 

< Production Example 6-6; Production of 3-[N-(2-Chlorobenzyl) 
cyclopropanecarbonylamino]-4-nitro-ethylbenzoate > 
[Physical Characteristics of the Compound] 

] H-NMR (CDCI3, 8) : 1.37 (3H, t, J = 7.5 Hz), 1.68 - 1.87 (4H, m), 2.22 - 2.58 (2H, m), " 
2.75 - 2.94 (1H, m), 4.23 - 4.46 (2H, m), 4.63 (1H, d, J = 15 Hz), 5.45 (1H, d, J = 15 Hz), 
7.14- 7.24 (3H,m), 7.35 - 7.45 (1H, m), 7.56 (1H, d, J = 2 Hz), 7.97 (1H, d, J = 9 Hz), 



S.13(lH,dd,J = 9,2Hz). 



.< Production Example 6-7; Production of 3-Cyclobutanecarbonylamino-4-nitro- 
ethylbenzoate > 

[Physical Characteristics of the Compound] 

'H-NMR (CDC1 3 , 5) : 1.43 (3H, t, J = 7.5 Hz), 1.86 - 2.19 (2H, m), 2.22 - 2.54 (4H, m), 
3.20-3.41 (IH.m), 4.43 (2H, q, J = 7.5 Hz), 7.80 (1H, dd, J = 10, 2 Hz), 8.26(lH,d,J = 
10 Hz), 9.45 (lH,d, J = 2 Hz), 
mp = 94- 96° C 

< Production Example 7; Production of 3-Acetylamino-4-nitrobenzamide > 

In a nitrogen environment and under ice-chilled conditions, oxalyl chloride (3.91 ml) 
was dripped into a dichloromethane (50 ml) solution of 3-acetylamino-4-nitro-benzoic acid 
(7.00 g). The mixture solution was then stirred for one hour under ice-chilled conditions, and 
then stirred for two and half hours at room temperature. After the reaction solution was 
concentrated through evaporation under reduced pressure, the material was dissolved in 
tetrahydrofuran (50 ml). It was then was dripped into aqueous ammonia (28%) under a 
nitrogen environment and under ice-chilled conditions. After the reaction solution was 
stirred for one hour, water and ethyl acetate were added to the solution, and precipitated 
solids (ca. 8 g) were removed through filtration. After the filtrate separated into layers, the 
organic layer was washed with water, and dried with magnesium sulfate. Then the solvent 
was removed through evaporation under reduced pressure , and the residuum was obtained. 
The residuum and the precipitated solids were mixed, then washed with hot ethyl acetate, and 
filtered. Thus, 3-acetylamino-4-nitrobenzamide (4.94 g) was obtained. 
[Physical Characteristics of the Compound] 

] H-NMR (DMSO-d6, 5) : 2.08 (3H, s), 7.68 (1H, br s), 7.78 (1H, dd, J = 9, 2 Hz), 7.94 - 
8.05 (2H, m), 8.23 (1H, brs). 

< Production Example 8; Production of 3-[N-(2-Chlorobenzyl)acetylamino]-4- 
nitrobenzamide > 

3-[N-(2-chlorobenzyl)acetylamino]-4-nitrobenzamide was produced from a 
compound by using the same method as described in Production Example 7. 
[Physical Characteristics of the Compound] 

] H-NMR (DMSO-d6, 6) : 1.86 (3H, s), 4.64 (1H, d, J = 15 Hz), 5.06 (1H, d, J = 15 Hz), 
7.22 - 7.40 (4H, m), 7.73 (1H, br s), 7.84 (1H, d, J = 2 Hz), 8.03 (1H, dd, J = 9, 2 Hz), 8.14 
(1H, d, J = 9 Hz), 8.22 (1H, br s). 

< Production Example 9; Production of 3-[N-(2-Chlorobenzyl)acetylamino]-4- 
nitrobenznitrile > . 

In a nitrogen environment and under ice-chilled conditions, 1,4-dioxane (30 ml) was 



* dripped into a dichloromeihane solution (4 ml) of titanium tetrachloride (1.70 ml). Then 1,4- 
dioxane solution (65 ml) of 3-[N-(2-chlorobenzyl)acetylamino]-4-nitrobenzamide (2.70 g) 
was dripped into the mixture solution. After stirring the mixture solution for 1 5 minutes, 
triethylamine (3.41 g) was added, then the solution was stirred for two hours under ice-chilled 
conditions. After the reaction was completed, the solvent was removed through evaporation 
under reduced pressure, and ethyl acetate and water were added to the residuum. After the 
solution separated into layers, the organic layer was washed with water, and dried with 
magnesium sulfate. Then the solvent was removed through evaporation under reduced 
pressure. The residuum was purified using column chromatography [200 ml, n-hexane-ethyl 
acetate (4-1)], then 3-[N-(2-chlorobenzyl)acetylamino]-4-nitrobenznitrile (1.21 g) was 
obtained. 

[Physical Characteristics of the Compound] 

, H-NMR(CDCl 3 ,5):1.92(3H > s), 4.61 (1H, d, J = 15 Hz), 5.40 (1H, d, J = 15 Hz), 7.18- 
7.50 (5H, m), 7.80 (1H, dd, J = 9, 2 Hz), 8.01 (1H, d, J = 9 Hz). 
Mass (FAB): 300 
IR (Nujol): 2250 cm" 1 

< Production Example 10; Production of 3-[N-(2-Chlorobenzyl)amino]-4-nitrobenznitrile > 

35% hydrochloric acid (1 ml) was added to a 1,4-dioxane (10 ml) solution of 3-[N- 
(2-chlorobenzyl) acetylamino]-4-nitrobenzamide (850 mg), and then the mixture was 
refluxed by heating for 4 days. The reaction solution was concentrated through evaporation 
under reduced pressure, and then poured into a mixture of water and chloroform. The 
mixture then separated into layers. The organic layer was washed with water, dried with 
magnesium sulfate, and then the solvent was removed through evaporation under reduced 
pressure. The residuum was purified using column chromatography [50 ml, chloroform], and 
3-[ISf-(2-chlorobenzyl)amino]-4-nitrobenznitrile (230 mg) was obtained. 
[Physical Characteristics of the Compound] 

] H-NMR (CDC1 3 , 5) : 4.65 (2H, d, J = 6 Hz), 6.93 (1H, dd, J = 9, 2 Hz), 7.10 (1H, d, J = 2 
Hz), 7.25 - 7.40 (3H, m), 7.40 - 7.54 (1H, m), 8.30 (1H, d, J = 9 Hz), 8.45 (1H, br s). 
Mass (FAB): 258 
IR (Nujol): 2220 cm* 1 

< Production Example 1 1 ; Production of 4-Amino-3-[N-(2-chlorobenzyl)amino]benznitrile > 

10% palladium carbon (50 mg) was added to the mixture solution of 3-[N-(2- 
chlorobenzyl) amino] -4-nitrobenznitrile (261 mg), methanol (15 ml) and 1,4-dioxane (3 ml), 
and contact reduction was performed in a hydrogen environment at 3 atm. After the reaction, 
the reaction solution was separated through filtration using celite, and then the filtrate was 
concentrated through evaporation under reduced pressure. The obtained solid material was 
washed with ether, filtered and 4-amino-3-^-(2-chlorobenzyl)amino]benznitrile (196 mg) 
was obtained. 



[Physical Characteristics of the Compound] 

'H-NMR (DMSO-d6, 5) : 4.39 (2H d J = 5H?'> <«/m , , ' 

< tompl. ,; 0 f >-( 2 -Bro m obe„ 2yl) . 6 .e ftoxycarbony , 2 . n . propylben2jm . da2ole 

iron n , /" tl "' (2 " br ° raOben2yl,b " t W ,anli " 0 H-™to-«hylb=n Z oa,e (390 mg) and reduced 
? *« to the mixture solution of acctic acid (1 ml) ^ e ^ ^ 
•hen the suspense was refluxed for one hour while being stirred brisklv A fw ,k 

as concentrated tough evaporatton under reduced pressure. Ethyl acetate and sodium 
hydrcgencarbonate were added to the residuum, and the mixture separated into ^After 

pre sure and a brown res.duum was obtained. The residuum was purified through flush 
column chromatography, and yellow crystal of l<2-bromoben 2 yl)-6-«ho X ycaro!nvl , 
propylbenzimidazole (42) (160 mg) was obtained. «hox s carbonyl-2-„- 

[Physical Characteristics of the Compound (42)] 

'H-N'MR(CDCi 3 , 6 ) : ,.04(3H,U.8Hz), 1.40 (3H, ,, J- 8 Hz) 1 78 1 98 n„ , 

mp = 134- 135°C 

e%.be^a,e (390 mg) by using the same method as described in Example 1 
IHrystcal Characteristics of the Compound (43)] ' 
'H-NMR (CDC1 3 ,6): 1.04 (3H,t, J = 8Hz), 1 .40(3H,t J-8Hz) 1 88 at , , , 

«SSi-X* , " ,,, ^ 7 - ww * , - , '^ ww ^ 

mp = 132 - 134°C 

< Example 3; Synthesis °nK2-Ch,orobenzy,).6-e m oxyc«-phenyl b er.i m i d azo,e 
(44,(220^^^^^^ 

(44) (220 mg, were obtamed from 3-[N-(2-chIorob= n z y l) be.rzoylaminoJ-4-nitro 



' ethylbenzoate (460 mg) by using the same method as described in Example 1. 
[Physical Characteristics of the Compound (44)] ...... 

'H-NMR (CDC1 3> 5) : 1.40 (3H, t, J = S Hz), 4.38 (2H, q, J = S Hz), 5.56 (2H, s), 6.72 (H, 
dd, J =1,8 Hz), 7.1S(lH,dt,J=l,8Hz), 7.30 (1H, dt, J = 1, 8 Hz), 7.45 - 7.55 (4H, m), 
7.64 (1H, d, J = 1 Hz), 7.6S (1H, d, J = 1 Hz), 7.90 (1H, d, J = 10 Hz), 7.95 (1H, s), 8.0S 
(1H, dd, J= 1,8 Hz). 
mp= 140- 142°C 

< Example 4; Synthesis of 6-Ethoxycarbonyl-l-(2-fluorobenzyl)-2-n-propylbenzimidazole 
(45) > 

Colorless crystals of 6-ethoxycarbonyl-l-(2-fluorobenzyl)-2-n-propylbenzimidazole 

(45) (160 mg) were obtained from 3-[N-(2-fIuorobenzyl) butyrylamino]-4-nitro- 
ethylbenzoate (390 mg) by using the same method as described in Example 1 . 
[Physical Characteristics of the Compound (45)] 

'H-NMR (CDC1 3 , 5): 1.04 (3H, t, J = 8 Hz), 1.40 (3H, t, J = 8 Hz), 1.78 - 1.98 (2H, m), 2.34 
(2H, t, J = 8 Hz), 4.38 (2H, q, J = 8 Hz), 5.45 (2H, s), 6.65 (1H, t, J = 8 Hz), 7.00 (1H, t, J - 
= 8 Hz), 7.13(lH,t,J = 8Hz), 7.28 (1H, t, J = 8 Hz), 7.78 (1H, d, J = 10 Hz), 7.99 (lH,d, 
J =10 Hz), 8.02 (lH,s). 
mp = 134- 135°C 

< Example 5; Synthesis of 6-Ethoxycarbonyl-l-(4-fluorobenzyl)-2-n-propylbenzimidazole 

(46) > 

Colorless crystals of 6-ethoxycarbonyl-l -(4-fluorobenzyl)-2-n-propylbenzimidazole 
(46) (160 mg) were obtained from 3-[N-(4-fluorobenzyl) butyrylamino]-4-nitro- 
ethylbenzoate (400 mg) by using the same method as described in Example 1. 
[Physical Characteristics of the Compound (46)] 

1 H-NMR (CDCI3, 6) : 1 .04 (3H, t, J = 8 Hz), 1 .40 (3H, t, J = 8 Hz), 1.88 (2H, sextet, J = 8 
Hz), 2.82 (2H, t, J = 8 Hz), 4.38 (2H, q, J = 8 Hz), 5.38 (2H, s), 7.00 (4H, d, J = 7 Hz), 
7.77 (1H, d, J = 8 Hz), 7.98 (1H, d, J = 1 Hz), 8.00 (1H, dd, J = 1, 8 Hz), 
mp = 134 - 135 °C 

< Example 6 > 

The following compounds were synthesized by using the same method as described in 
Example 1 . 

< Example 6-1; 6-Ethoxycarbonyl-2-n-propyl-l-(2-pyridylmethyl)benzimidazole (47) > 
[Physical Characteristics of the Compound (47)] 

'H-NMR (CDCI3, 5) : 1.03 (3H, t, J = 7.5 Hz), 1.39 (3H, t, J = 7.5 Hz), 1.89 (2H, m), 2.86 
(2H, t, J = 7.5 Hz), 4.38 (2H, q, J = 7.5 Hz), 5.50 (2H, s), 6.72 (1H, d, J = 7.5 Hz), 7.24 
(lH,m), 7.58(lH,dt, J = 7.5, 1.5 Hz), 7.79 (1H, d, J = 7.5 Hz), 7.96 - 8.02 (2H, m), 8.60 



(1H, d, J = 4 Hz), 
mp = S4 - 85°C 

< Example 6-2; 6-Ethoxycarbonyl-l-(3-fluorobenzyl)-2-n-propyIbenzimidazole (4S) > 
[Physical Characteristics of the Compound (4S)] 

'H-NMR (CDCb, 5) : 1.04 (3H, t, J = 7.5 Hz), 1.39 (3H, t, J = 7.5 Hz), 1.90 (2H, m), 2.81 
(2H, t, J = 7.5 Hz), 4.39 (2H, q, J = 7.5 Hz), 5.39 (2H, s), 6.70 - 6.84 (2H, m), 7.00 (1H, dt, 
J = S.5 and 1.5 Hz), 7.78 (1H, d, J = 8.5 Hz), 7.96 (1H, s), 8.00 (1H, d, J = 8.5 Hz). 
mp= 142- 146°C 

< Example 6-3; l-(2,6-Dichlorobenzyl)-6-ethoxycarbonyl-2-n-propylbenzimidazole (49) > 
[Physical Characteristics of the Compound (49)] 

'H-NMR (CDCI3, 5) : 1.03 (3H, t, J = 7.5 Hz), 1.38 (3H, t, J = 7.5 Hz), ' 1.88 (2H, m), 2.93 
(2H, t, J = 7.5 Hz), 4.34 (2H, q, J = 7.5 Hz), 5.61 (2H, s), 7.26 (1H, d, J = 7.5 Hz), 7.39 
(2H, d, J = 7.5 Hz), 7.68 (1H, d, J = 7.5 Hz), 7.84 (1H, d, J = 1.5 Hz), 7.91 (2H, d, J = 7.5 
Hz). 

mp= 153 - 156°C 

< Example 6-4; l-(3-Methylbenzyl)-6-ethoxycarbonyl-2-n-propylbenzimidazole (50) > 
Colorless solid 

[Physical Characteristics of the Compound (50)] 

'H-NMR (CDCI3, 5) : 1.02 (3H, t, J = 7.5 Hz), 1.41 (3H, t, J = 7.5 Hz), 1.89 (2H, m), 2.29 
(3H, s), 2.82 (2H, t, J = 7.5 Hz), 4.38 (2H, q, J = 7.5 Hz), 5.35 (2H, s), 6.79 - 6.86 (2H, m), 
7.09 (1H, d, J = 7.5 Hz), 7.20 (1H, d, J = 7.5 Hz), 7.76 (1H, d, J = 7.5 Hz), 7.95 - 8.02 (2H, 
m). 

< Example 6-5; 2-Cyclopropyl-6-ethoxycarbonyl-l-(2-fluorobenzyl)benzimidazole (51) > 
[Physical Characteristics of the Compound (51)] 

'H-NMR (CDCI3, 8) : 1.10 (2H, m), 1.27 (2H, m), 1.40 (3H, t, J = 7.5 Hz), 1.95 (1H, m), 
4.37 (2H, q, J = 7.5 Hz), 5.56 (2H, s), 6.77 (1H, t, J = 7.5 Hz), 7.03 (1H, t, J = 7.5 Hz), 7.13 
(1H, t, J = 7.5 Hz), 7.29 (lH,m), 7.69 (1H, d, J = 7.5 Hz), 7.96 (1H, d, J = 7.5 Hz), 8.02 
(lH,d, J = 2Hz). 
mp = 122 - 126°C 

< Example 6-6; l-(2-Chlorobenzyl)-6-cyano-2-cyclopropylbenzimidazole (52) > 
[Physical Characteristics of the Compound (52)] 

'H-NMR (CDCI3, 5) : 1.04 - 1.24 (2H, m), 1.24 - 1.39 (2H, m), 1.83 - 2.01 (1H, m), 5.58 
(2H,s), 6.54(lH,d,J = 9Hz), 7.16 (1H, td, J = 9, 2 Hz), 7.22 - 7.38 (1H, m), 7.43 -7.56 ~ 
(3H, m), 7.74 (1H, dd, J = 9, 2 Hz). 
Mass (FAB): 308 (M+l) 



» IR(NUijol):2210cm"' 



< Example 6-7; l-(2-Chlorobenzyl)-2-cycIobutyl-6-ethoxycarbonylbenzimidazole (53) > 
[Physical Characteristics of the Compound (53)] 

'H-NMR (CDC1 3 , 5) : L3S (3H, t, J = 7.5 Hz), 1.90 - 2.21 (2H, m), 2.21 - 2.24 (2H, m), 
2.46 - 2.70 (2H, m), 3.52 - 3.73 (1H, m), 4.37 (2H, q, J = 7.5 Hz), 5.39 (2H, s), 6.34 (1H, 
dd,J = 9,2Hz), 7.06(lH,td,J = 9,2Hz), 7.23 (1H, td, J - 9, 2 Hz), 7.46 (1H, dd, J = 9, 2 
Hz), 7.83 (1H, d, J = 9 Hz), 7.92 (1H, d, J = 2 Hz) 8.01 (1H, dd, J = 9, 2 Hz). 
mp = 111 - 113°C 

< Example 6-8; l-(2-Chlorobenzyl)-6-ethoxycarbonyl-2-n-pentylbenzimidazole (54) > 
[Physical Characteristics of the Compound (54)] 

'H-NMR (CDCI3, 5) : 0.87 (3H, t, J = 7.5 Hz), 1.22 - 1.47 (7H, m), 1.74 - 1.93 (2H, m), 
2.80 (2H, t, J = 7.5 Hz), 4.37 (2H, q, J = 7.5 Hz), 5.47 (2H, s), 6.39 (1H, dd, J = 9, 2 Hz), 
7.08 (1H, td, J = 9, 2 Hz), 7.19 - 7.33 (1H, m), 7.48 (1H, dd, J = 9, 2 Hz), 7.79 (1H, d, J - 9 
Hz), 7.94 (1H, d, J = 2 Hz) 8.00 (1H, dd, J = 9, 2 Hz). 

< Example 7; 5-Carboxyl-l-(2-chlorobenzyl)-2-n-propylbenzimidazole (55) > 

Ethanol (20 ml) and 10% sodium hydroxide aqueous solution (10.4 g) were added to 
l-(2-chlorobenzyl)-5-ethoxycarbonyl-2-n-propylbenzimidazole (2.8 g). The solution was then 
refluxed by heating for four hours. After cooling the reaction solution, the acidity of the 
solution was adjusted to pH 6 with 10% hydrochloric acid. Crystals were collected, washed 
with water, dried through by evaporation under reduced pressure, and colorless solids of 5- 
carboxyl-l-(2-chloroben2y^l)-2-n-propylbenzimidazole (55) (2.46 g) were obtained. 
[Physical Characteristics of the Compound (55)] 

] H-NMR (DMSO-d6, 5) : 0.93 (3H, t, J = 7.5 Hz), 1 .75 (2H, m), 2.79 (2H, t, J = 7.5 Hz), 
5.61 (2H,s), 6.49 (1H, d, J = 7.5 Hz), 7.21 (1H, t, J = 7.5 Hz), 7.33 (1H, t, J = 7.5 Hz), 7.46 
(1H, d, J = 7.5 Hz), 7.56 (1H, d, J = 7.5 Hz), 7.80 (1H, d, J = 7.5 Hz) 8.20 (1H, s). 

< Example 8 > 

The following compounds were synthesized by using the same method as described 
in Example 7. 

< Example 8-1; 6-Carboxy-l-(3-methylbenzyl)-2-n-propylbenzimidazole (56) > 
[Physical Characteristics of the Compound (56)] 

Colorless solid. 

'H-NMR (DMSO-d6, 5): 0.97 (3H, t, J = 7.5Hz), 1.78 (2H,m), 2.23 (3H, s), 3.86 (2H, q, J 
= 7.5Hz), 5.53 (2H.s), 6.80 (1H, d, J = 7.5Hz), 6.91 (1H, s), 7.07 (1H, d, J - 7.5Hz), 7.21" 
(1H, t, J = 7.5Hz), 7.65 (lH,d, J = 7.5Hz) 5 7.79 (1H, d, J = 7.5Hz), 8.04 (1H, s). 



< Example S-2; 2-n-Butyl-7-carboxy-l-(2-chlorobenzyI)benzimidazole (57) > ' : ^ 
[Physical Characteristics of the Compound (57)] 

'H-NMR(DMSO-d6,5): 0.84 (3H, t, J = 7.5Hz), 1,34 (2H, m), 1.71 (2H, m), ' 2.S0 (2H, t, J 
= 7.5Hz), 5.89 (2H.s), 6.03 (1H, d, J = 7.5Hz), 7.13 (1H, t, J = 7.5Hz), 7.27 (2H, t, J = 
7.5Hz), 7.4S(lH,d,J = 7.5Hz), 7.63 (1H, d, J = 7.5Hz), 7.87 (1H, d, J = 7.5Hz). 

< Example 8-3; 6-Carboxy-2-cyclopropyl-l-(2-fluorobenzyl)benzimidazole (58) > 
[Physical Characteristics of the Compound (58)] 

'H-NMRCDMSO-d^): 1.04 - 1.19 (4H, m), 2.37 (lH,m), 5.79 (2H, s), 7.00(lH,t,J = 
7.5Hz), 7.15(lH,t,J = 7.5Hz), 7.27 (1H, t, J = 10.5Hz), 7.37 (lH,m), 7.60(lH,d,J = 
7.5Hz), 7.82(lH,d,J = 7.5Hz), 8.11 (1H, s). 
mp: 224-229°C. 

< Example 8-4; 2-n-Butyl-6-carboxy-l-(2-fluorobenzyl)benzimidazole (59) > 
[Physical Characteristics of the Compound (59)] 

^-NMRCDMSO-d^S): 0.87 (3H, t, J = 7.5Hz), 1 .26 - 1 .48 (2H, m), 1.60- 1.80 (2H 5 m), 
2.90 (2H, t, J = 7:5Hz), 5.63 (2H. s), 6.89 (1H, td, J = 9, 2Hz), 7.13 (1H, td, J = 9, 2Hz), 
7.20- 7.44 (2H,m), 7.64 (1H, d, J = 9Hz), 7.80 (1H, dd, J = 9, 2Hz), 8.08 (1H, d, J = 2Hz). 
mp: 216-219°C. 

< Example 9; Synthesis of l-(2-Chlorobenzyl)-6-chlorocarbonyl-2-cyclopropylbenzimidazole 
Hydrochloride (60) > 

A suspension was prepared by adding 6-carboxy-l-(2-chlorobenzyl)-2- 
cyclopropylbenzimidazole (390mg) to methylene chloride (10ml) which included N,N- 
dimethylformamide (one drop). Oxalyl chloride (0.208ml) was dripped into the suspension 
over a period of a few minutes at room temperature. After stirring for two hours at the same 
temperature, the mixed material was concentrated under reduced pressure. Isopropyl ether 
was added to the residuum, which was then turned into powder. Thus, white powder of l-(2- 
chlorobenzyl)-6-chlorocarbonyl-2-cyclopropylbenzimidazole hydrochloride (60) (450mg) 
was obtained. Because this material is unstable, it was used as a source material for the next 
process without purification. 

< Example 10; Synthesis of l-(2-Chlorobenzyl)-6-(4- 
dimethylaminophenylmethylcarbamoyl)-2-n-propylbenzimidazole (61) > 

6-Carboxy-l-(2-chlorobenzyl)-2-n-propylbenzimidazole (400mg) was dissolved in 
methylene chloride (3ml) to which one drop of N,N-dimethylformamide had been added. 
Oxalyl chloride (0.208ml) was added to this solution at 5°C. After the obtained solution was 
stirred for one hour at room temperature, the solution was concentrated under reduced ~ 
pressure. The residuum was dissolved in methylene chloride (3ml), which was then added at 
room temperature to a mixture solution prepared by adding 4-dimethylaminobenzylamine 



hydrochloride (271 mg) and triethylamine (lml) to methylene chloride (10ml). The obtained 
reaction mixture was stirred for one hour at the same temperature, washed with water, dried, 
and then concentrated under reduced pressure. The residuum was developed and purified . ■ ■ • 
using thin film chromatography, and l-(2-chlorobenzyl)-6-(4- * ■* / :v - 

dimethylaminophenylmethylcarbamoyl)-2-n-propylbenzimidazole (61 ) (2 1 Smg) was 
obtained. 

[Physical Characteristics of the Compound (61)] 
Colorless crystal. 

. ! H-NMR (CDCb, 5): 1.01 (3H, t, J = 7Hz), 1.88 (2H, sextet, J = 7Hz), 2.76 (2H, t, J = 
7Hz), 2.95 (6H,s), 4.50 (2H, d, J = 5Hz), 5.45 (2H, s), 6.32 (1H, d, J = 5Hz), 6.36 (lH,d, 
J = 7Hz), 6.72(2H,d,J=10Hz), 7.07 (1H, dt, J - 1, SHz), 7.20 - 7.25 (3H, m), 7.46 (1H, 
dd,J=l,8Hz), 7.58 (lH,dd,J= 1,8Hz), 7.76 (1H, d, J = 8Hz), 7.82 (1H, d, J = 1Hz). 
mp: 155 - 156°C. 

< Example 11; Synthesis of l-(2-Chlorobenzyl)-6-morpholinocarbamoyl-2-n- 
propylbenzimidazole (62) > 

By using the same method of Example 10, l-(2-chlorobenzyl)-6- 
morpholinocarbamoyl-2-n-propylbenzimidazole (62) (205mg) was obtained from 6-carboxy- 
l-(2-chlorobenzyl)-2-n-propylbenzimidazole (200mg) and 4-aminomorpholine (124mg). 
[Physical Characteristics of the Compound (62)] 
Colorless crystal. 

] H-NMR (CDCI3, 5): 1.03 (3H, t, J = 8Hz), 1.88 (2H, sextet, J = 8Hz), 2.62 (4H, bs), 2.72 
(2H, t, J = 8Hz), 3.85 (4H, bs), 5.42 (2H, s), 6.42 (1H, dd, J = 1, SHz), 7.08 (1H, dt, J = 1, 
8Hz), 7.20 - 7.28 (3H, m), 7.47 (1H, dd, J = 1, 8Hz), 7.78 (1H, dd, J = 1, SHz). 
mp: 195 - 197°C. 

< Example 12; Synthesis of l-(2-Chlorobenzyl)-2-n-propyl-6- 
thiomorpholinocarbonylbenzimidazole (63) > 

By using the same method of Example 10, l-(2-chlorobenzyl)-2-n-propyl-6- 
thiomorpholinocarbonylbenzimidazole (63) (160mg) was obtained from 6-carboxy-l-(2- 
chlorobenzyl)-2-n-propylbenzimidazole (200mg) and thiomorpholine (125mg). 
[Physical Characteristics of the Compound (63)] 
Colorless crystal. 

'H-NMR (CDC1 3 , 5): 1.03 (3H, t, J = 8Hz), 1.88 (2H, sextet, J = 8Hz), 2.78 (2H, t, J =8Hz), 
2.96 (4H, bt, J = SHz), 3.88 (4H, bt, J = SHz), 5.46 (2H, s), 6.34 (1H, dd, J = 1, 8Hz), 7.08 
(1H, dt, J = 1, SHz), 7.26 (2H, dt, J = 1, 8Hz), 7.47 (1H, dd, J = 1, 8Hz), 7.58 (1H, bd, J = 1, 
8Hz), 7.76 (1H, s), 7.78 (1H, d, J = 8Hz). 
mp: 160- 162°C. 

< Example 13; Synthesis of 2-n-Butyl-l-(2-chlorobenzyl)-6-[(2-pyridylmethyl)carbamoyl] 



benzimidazole (64) > 

By using the same method of Example 10, 2-n-butyl-l-(2-chlorobenzyl)-6-[(2- 
pyridy]methyl)carbamoyl]benzimidazo!e (64) (230mg) was obtained from 6-carboxy-2-n- 
butyl-l-(2-chIorobenzyl)benzimidazole (200mg) and 2-aminomethylpyridine (126mg). 
[Physical Characteristics of the Compound (64)] 
Colorless crystal. 

'H-NMR (CDCb, 5): 0.92 (3H, t, J = 8Hz), 1.42 (2H, sextet, J - 8Hz), 1.82 (2H, quintet, J 
= SHz), 2.82 (2H, t, J = SHz), 4.76 (1H, d, J = 5Hz), 5.46 (2H, s), 6.38 (1H, dd, J = 1, 
8Hz), 7.08(lH,dt, J=l,SHz), 7.18 - 7.26 (2H, s), 7.32 (1H, d, J = SHz), 7.46 (1H, dd, J = 
1,8Hz), 7.62(lH,dt,J=l,8Hz), 7.72 (1H, dt, J = 1, 8Hz), 7.82 (1H, d, J = 8Hz), 7.88 
(1H, d, J = 1Hz), 8.56 (1H, dd, J = 1, 8Hz). 
mp: 175 - 176°C. 

< Example 14; Synthesis of 2-n-Butyl-5-carbamoyl-l-(2-chlorobenzyl)ben2imidazole (65) > 

By using the same method of Example 10, 2-n-butyl-5-carbamoyl-l-(2- 
chlorobenzyl)benzimidazole (65) (170mg) was obtained from 2-n-butyl-l-(2-chlorobenzyl)- 
5-carboxybenzimidazole (lOOmg). 
[Physical Characteristics of the Compound (65)] 
Colorless crystal. 

'H-NMR (DMSO-d6, 5): 0.84 (3H, t, J = 8Hz), 1.35 (2H, sextet, J = 8Hz), 1.68 (2H, 
quintet, J = 8Hz), 2.78 (2H, t, J = 8Hz), 5.58 (2H, s), 6.50 (1H, dd, J = 1, 8Hz), 7.25 (1H, 
dt,J=l,8Hz), 7.28(lH,bs), 7.35 (1H, dt, J = 1, 8Hz), 7.42 (1H, d, J = 10Hz), 7.56 (1H, 
dd, J = 1, 8Hz), 7.74 (1H, dd, J = 1, 10Hz), 7.96 (1H, bs), 8.20 (1H, d, J = 1Hz). 
mp: 195 - 198°C. 

< Example 15; Synthesis of l-(2-Chlorobenzyl)-2-cyclopropyl-6- 
morpholinocarbonylbenzimidazole (66) > 

1 -(2-Chlorobenzyl)-6-chlorocarbonyl-2-cyclopropylben2imidazole hydrochloride 
(140mg) was added at room temperature to a solution which had been prepared by adding 
morpholine (298mg, a 30% methanol solution) to methylene chloride (10ml). After the 
reaction mixture was stirred for one hour at the same temperature, it was washed with water, 
dried and concentrated under reduced pressure. The residuum was recrystallized using ether 
and thus, l-(2-chlorobenzyl)-2-cyclopropyl-6-morpholinocarbonylbenzimidazole (66) 
(20mg) was obtained. 

[Physical Characteristics of the Compound (66)] 
Colorless crystal. 

] H-NMR (CDCb, 5): 1.04 - 1.12 (2H, m), 1.25 - 1.32 (2H, m), 1.82 - 1.96 (1H, m), 3.68 
(8H, bs), 5.56 (2H,s), 6.55 (1H, dd, J = 1, 8Hz), 7.13 (1H, dt, J = 1, 8Hz), 7.22 - 7.29 (2H- 
m), 7.30 (1H, d, J = 1Hz), 7.46 (1H, dd, J = 1, 8Hz), 7.77 (1H, d, J = 8Hz). 
mp: 193 - 195°C. 



< Example 16; Synthesis of l-(2-Chlorobenzyl)-2-cyclopropyl-6-[(2-pyridylmelhyl) 
carbamoyl]benzimidazole (67) > 

By using the same method of Example 10, l-(2-chlorobenzyl)-2-cyclopropyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (67) (95mg) was obtained from l-(2-chlorobenzyl)- 
6-chlorobarbonyl-2-cyclopropylbenzimidazole hydrochloride (150mg) and 2- 
aminomethylpyridine (85mg). 
[Physical Characteristics of the Compound (67)] 
Colorless crystal. 

'H-NMRCCDCb.S): 1.02 - 1.13 (2H, m), 1.24 - 1.32 (2H, m), 1.82 - 1.95 (1H, m), 4.76 
(2H, d, J = 5Hz), 5.59 (2H, s), 7.1 1 (1H, dt, J = 1, SHz), 7.20 - 7.26 (2H, m), 7.34(lH,d,J 
= SHz), 7.46(lH,dd,J=l,8Hz), 7.60 (1H, t, J = 5Hz), 7.66 (1H, dd, J = 1, 8Hz), 7.73 
(lH,s), 7.88 (lH,s). 
mp: 134- 135°C. 

< Example 1 7 > 

The following compounds were synthesized by using the same method as described in 
Example 15. 

< Example 17-1; 1 -(2-Chlorobenzyl)-2-cyclopropyl-6-(2-pyridylcarbamoyl)benzimidazole 
(68) > 

[Physical Characteristics of the Compound (68)] 

! H-NMR(CDC1 3 ,5): 1.16 (2H,m), 1.32 (2H,m), 1.92 (lH,m), 5.61 (2H, s), 6.57 (lH,d, 
J = 7.5 and 1.5Hz), 7.15 (1H, dt, J = 7.5 and 1.5Hz), 7.22 - 7.31 (2H, m), 7.48 (1H, dd, J = 
7.5 and 1.5Hz), 7.77 (1H, d, J = 9Hz), 8.05 (2H, m). 
mp: 206 - 209°C. 

< Example 17-2; 6-(2-Carboxy-l-pyrrolidinocarbonyl)-l-(2-chlorobenzyl)-2-n- 
propylbenzimidazole (69) > 

[Physical Characteristics of the Compound (69)] 

^-NMRXDMSO-d^S): 0.92 (3H, t, J = 7.5Hz), 1.65 - 1.99 (5H 5 m), 2.25 (lH,m), 2.77 
(2H,t,J = 7.5Hz), 3.50 (2H,m), 4.40 (1H, m), 5.52 (2H, s), 6.53 (1H, d, J = 7.5Hz), 7.21 
-7.71 (6H, m). 
mp: 96°C. 

< Example 17-3; l-(2-Chlorobenzyl)-2-cyclobutyl-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole (70) > 

[Physical Characteristics of the Compound (70)] — 
] H-NMR (CDC1 3 , 5): 1.90 - 2.21 (2H, m), 2.25 - 2.37 (2H, m), 2.40 - 2.65 (2H, m), 3.64 
(lH,m), 4.76 (2H, d, J = 5Hz), 5.39 (2H, s), 6.33 (1H, d, J = 7.5Hz), 7.05 (1H,U = 



1 ' m)t ? - 73 (1H ' d ' J = 7 - 5H z). 7.86 (1H, s), 8.55 (1H, d, J = 5Hz) 
mp: 1S3 - 1S5°C 



[Physical Characteristics of the Compound (71)] 

'H-NMRCCDCM): 1.03 (3H, ,,J = 7.5Hz), 1.90(2H,m), 2.80 (2H , J-7 JHa 4 R n 
C2H. d, , . 5Hz), 5.44 (2H, s), 6.40 (1H, d, J . 7.5Hz), 7.09 (1H t J 1 7 5H > T ', 27 
PH. -X 7,4<,H,d,;.,5„z), 7.4 7(I „, d , J = 7 . 5 H 2 ), 7.«-V««S^ 7 S3 (1H 
dd,J = 7.5a„d2Hz), 8.30(lH,d,J = 2Hz), 8.56<lH,d, J-5Hz) ' ' 

mp: 115 - 116°C. 

I 1 ""'.'" 1 '-^^^O-a-tN-methyl-N^ndytaethyOcarba™ 
propylbenzimidazole (72) > 

[Physical Characteristics of the Compound (72)] 

'H-NMR (DMSO-d6, 5): 1.03 (3H, ,. J- 7.5Hz), 1.87 (2H,m), 2.79 (2H , ,- 7aw 
3. =(3H brs), 4.60(,H,brs), 4.87 (1H, brs), 5.40 (2H, d, J = unknown),' 6 38 (J H d J - 

mp: 99°C. 

fPhvZ ri ^^'^^^^^-^^-^-Propylbe^imidazole (73) > 
[Physical Charactenst.es of the Compound (73)] ' 

'™ ( CDC,3,6): 1.M0H.U- 7.5Hz), 1.88 (2H,m), 2.78 (2H, U = 7,Hz> 454 
(2H,d.J = 5Hz), 5.45 (2H,s), 5.95 (2H.s), 6.36 (1H, d, J- 7.5Hz) 644(2H , J - « \ 
.75 6.85 ( 3H, m), 7.08 (,H, ., , . ,5Hz), ,23 „H, U = 7S £ 7 4^' I^' 

™^ dd '^^^ ' 

<E*an,ple 17-7; ^(^ChlorobenzyO-S-phenylcarbamoyH-n-propylbenzimidazole (74) > 
[Physical Characteristics of the Compound (74)] ™V*)> 

^r6 ( 4 C 0 D n^ > V 03(3H ' U=7 - 5H2)> 1 ' 90(2H ' m) - ^>(2H,U = 7.5HZ), 5.47 
(2H,s), 6.40 (lH,d,J = 7.5Hz), 7.06- 7.18 (2H, m). 7.26 (1H,. J = 75Hz) 7 3< m , , 

mp; 168°C. 



[Physical Characteristics of the Compound (75)] 

'H-NMR (DMSO-d6, 5): 0.93 (3H, t, J = 7.5Hz), 1.76 (2H,m), 2.78 (2H, t, J = 7.5Hz), 
4.49 (2H, d, J = 5Hz), 6.42 (1H, d, J = 7.5Hz), 7.22 (1H, t, J = 7.5Hz), 7.27 (2H, d, J = 
7.5Hz), 7.34 (lH,t, J = 7.5Hz), 7.57 (1H, d, J = 7.5Hz), 7.69 (1H, d, J = 7.5Hz), 7.80 (1H, 
d,J = 7.5Hz), 7.97 (lH.s), 8.48 (2H, t, J = 7.5Hz), 9.03 (1H, t, J = 5Hz). 
mp: 170- 173°C. 

< Example 17-9; l-(2-Chlorobenzyl)-2-n-propyl-6-[(3-pyridylmethyl)carbamoyl] 
benzimidazole (76) > 

[Physical Characteristics of the Compound (76)] 

1 H-NMR (DMSO-d6, 5): 0.95 (3H, t, J = 7.5Hz), 1 .76 (2H, m), 2.80 (2H, t, J = 7.5Hz), 
4.50(2H,d,J = 5Hz), 5.60 (2H, s), 6.42 (1H, d, J = 7.5Hz), 7.23 (1H, t, J = 7.5Hz), 7.30- 
7.5S(2H,m), 7.57 (1H, d, J = 7.5Hz), 7.67 - 7.74 (2H, m), 7.75 (1H, d, J = 7.5Hz), 7.97 
(lH,s), 8.46(lH,d,J = 5Hz), 8.56 (lH,s), 9.0 (1H, t, J = 5Hz). 
mp: 193 - 195°C. 

< Example 17-10; l-(2-Chlorobenzyl)-6-[N-methyl-N-(2-pyridyl)carbamoyl]-2-n- 
propylbenzimidazole (77) > 

[Physical Characteristics of the Compound (77)] 

'H-NMR (DMSO-d6,S): 0.90 (3H, t, J = 7.5Hz), 1.70 (2H,m), 2.73 (2H, t, J = 7.5Hz), 
3.40 (3H, s), 5.42 (2H, s), 6.23 (1H, d, J = 7.5Hz), 6.91 (1H, d, J = 7.5Hz), 6.98 (1H, m), 
7.15- 7.25 (3H,m), 7.36 (1H, t, J = 7.5Hz), 7.46 - 7.57 (3H, m), 8.23 (1H, m). 
mp: 143 - 146°C. 

< Example 17-11; 1 -(2-Chlorobenzyl)-6-(homopiperidinocarbonyl)-2-n- 
propylbenzimidazole (78) > 

[Physical Characteristics of the Compound (78)] 

, H-NMR(CDC1 3 ,8): 1.03 (3H, t, J = 7.5Hz), 1.46 - 1.94 (1 OH, m), 2.80 (2H, t, J = 7.5Hz), 
3.32 (2H, brs), 3.64 (2H, t, J = 7.5Hz), 5.41 (2H, s), 6.42 (1H, d, J = 7.5Hz), 7.07 (1H, t, J 
= 7.5Hz), 7.19- 7.29 (3H,m), 7.45 (1H, t, J= 7.5Hz), 7.76 (1H, d, J = 7.5Hz). 
mp: 136- 137°C. 

< Example 17-12; l-(3-Methylbenzyl)-2-n-propyl-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole (79) > 

[Physical Characteristics of the Compound (79)] 

'H-NMR (CDCI3, 6): 1.02(3H,t,J = 7.5Hz), 1.88 (2H,m), 2.26 (3H, s), 2.81 (2H, 
t, J = 7.5Hz), 4.76 (2H, d, J = 5Hz), 5.36 (2H, s), 6.78 - 6.84 (2H, m), 7.07 (1H, d, J = 7.5 
Hz), 7.13 - 7.22 (2H, m), 7.33 (1H, d, J = 7.5 Hz), 7.57-7.72 (2H, m), 7.78 (1H, d, J = 7.5 - 
Hz), 7.94 (1H, s), 8.55 (1H, d, J = 5 Hz), 
mp: 129-131 °C. 



< Example 17-13; 2-n-Butyl-l -(2-fluorobenzyI)-6-[N-methyl-N-(2-pyridylmethyl)carbamoyl] 
benzimidazole (SO) > 

[Physical Characteristics of the Compound (80)] 

'H-NMR(CDC1 3 , 5): 0.92 (3H, t, J = 7.5 Hz), 1.45 (2H, m), 1.S3 (2H, m), 2.S6 (2H, t, J = 7.5 
Hz), 3.06 (3H, brs), 4.61 (1H, brs), 4.86 (1H, brs), 5.37 (2H, brd), 6.62 (1H, brd), 6.97 (1H, 
brs), 7.07 - 7.85 (SH, m), 8.57 (1H, d, J=5 Hz), 
mp: 97-100°C. 

< Example 17-14; l-(2-Chlorobenzyl)-2-ethyl-6-[(2-p>Tidylmethyl)carbamoyl]benzimidazole 
(81) > 

[Physical Characteristics of the Compound (81)] 

1 H-NMR (CDC1 3 , 5): 1.43 (3H, t, J = 7.5 Hz), 2.84 (2H, q, J = 7.5 Hz), 4.76 (2H, d, J = 5 Hz), 
5.45 (2H, s), 6.37 (1H, d, J = 7.5 Hz), 7.07 (1H, t, J = 7.5 Hz), 7.19-7.28 (2H, m), 7.33 (1H, 
d, J = 7.5 Hz), 7.45 (1H, dd, J = 7.5 and 2 Hz), 7.62-7.75 (3H, m), 7.82 (1H, d, J = 7.5 Hz), 
7.89 (1H, d, J = 2 Hz), 8.55 (1H, d, J = 5 Hz), 
mp: 167- 168 °C. 

< Example 17-15; 2-n-Butyl-l-(2-chlorobenzyl)-7-[(2-pyridylmethyl)carbamoyl] 
benzimidazole (82) > 

[Physical Characteristics of the Compound (82)] 

'H-NMR (CDCI3, 5): 0.93 (3H, t, J = 7.5 Hz), 1.42 (2H, m), 1.83 (2H, m), 2.81 (2H, t, J - 
7.5 Hz), 4.44 (2H, d, J = 5 Hz), 5.70 (2H, s), 6.13 (1H, dd, J = 7.5 and 2 Hz), 6.85 - 6.97 (3H, 
m), 7.12 - 7.28 (4H, m), 7.34 (1H, d, J = 7.5 Hz), 7.62 (1H, dt, J = 7.5 and 2 Hz), 7.88 (1H, d, 
J = 7.5 Hz), 8.40 (1H, d, J = 5 Hz), 
mp: 112-114°C. 

< Example 17-16; 2-Cyclopropyl-l-(2-fluorobenzyl)-6-(piperonylcarbamoyl)benzimidazole 
(83) > 

[Physical Characteristics of the Compound (83)] 

'H-NMR (DMSO - d6, 8): 1.05 (4H, m), 2.27 (1H, m), 4.38 (2H, d, J = 5 Hz), 5.71 (2H, s), 
5.98 (2H, s), 6.73-6.91 (4H, m), 7.14 (1H, t, J = 7.5 Hz), 7.27 (1H, t, J = 7.5 Hz), 7.36 (1H, 
m), 7.55 (1H, d, J = 7.5 Hz), 7.73 (1H, dd, J = 7.5 and 2 Hz), 8.04 (1H, s), 8.87 (1H, t, J = 5 
Hz). 

mp: 170- 173 °C. 

< Example 17-17; 2-[[l-(2-Chlorobenzyl)-2-ethylbenzimidazole-6-yl]carbonylarninomethyl]- 
pyridine 1 -Oxide (84) > _ 
[Physical Characteristics of the Compound (84)] 

'H-NMR (CDCI3, 6): 1.42 (3H, t, J = 7.5 Hz), 2.82 (2H, q, J = 7.5 Hz), 4.81 (2H, d, J = 7.5 



. Hz), 5.43 (2H, s), 6.31 (1H, d, J = 7.5 Hz), 7.06 (1H, t f J = 7.5 Hz), 7.20-7.31 (3H, m), 7.44 
(1H, d, J = 7.5 Hz), 7.52 (1H, dd, J = 7.5 and 2 Hz), 7.65 (1H, dd, J = 7.5 and 2 Hz), 7.77 - 
7.S3 (2H, m), 7.96 (1H, t, J = 7.5 Hz), S.23 (1H, dd, J = 7.5 and 2 Hz), 
mp: 204- 207 °C. 

< Example 17- IS; 2-n-Butyl-l-(2-fluorobenzyl)-6-(2-pyridylmethylcarbarnoyl)benzimidazole 
(85) > 

[Physical Characteristics of the Compound (85)] 

'H-NMR (CDCI 3 , 5): 0.92 (3H, t, J = 7.5 Hz), 1.38 - 1.49 (2H, m), 1.77 - 1.88 (2H, m), 2.86 
(2H, t, J = 7.5 Hz), 4.78 (2H, d, J = 5 Hz) s 5.46 (2H, s), 6.67 (1H, t, J = 9 Hz), 7.00 (1H, t, J = 
9 Hz), 7.13 (1H, t, J = 9 Hz), 7.19 - 7.31 (2H, m), 7.33 (1H, d, J = 9 Hz), 7.60 (1H, br peak), 
7.65 - 7.74 (2H, m), 7.79 (1H, d, J = 9 Hz), 7.97 (1H, d, J = 2 Hz), 8.58 (1H, d, J = 5 Hz), 
mp: 154-155 °C 

< Example 18; Synthesis of 6-t-Butoxycarbonylamino-l-(2-chlorobenzyl)-2-n- 
propylbenzimidazole (86) > 

6-Carboxy-l-(2-chlorobenzyl)-2-n-propylbenzimidazole (200mg) was suspended in 
t-butyl alcohol (5ml), then diphenylphosphorylazide (0.19ml) and diisopropylethylamine 
(0.21ml) were added at room temperature. The reaction mixture was reflux ed for 4 hours. 
Then, the solution was separated into layers using ethyl acetate and water. After the organic 
layer was washed with water and dried, it was concentrated under reduced pressure. The 
residuum was developed and purified using column chromatography with ethyl 
acetate/hexane (1/10 - 1/3), re-crystallized in ethyl acetate/hexane and 6-t- 
butoxycarbonylamino-l-(2-chlorobenzyl)-2-n-propylbenzimidazole (86) (165mg) was 
obtained. 

[Physical Characteristics of the Compound (86)] 
. Colorless crystal. 

] H-NMR (CDC1 3 , 5): 0.98 (3H, t, J = 8 Hz), 1.50 (9H, s), 1.86 (2H, sextet, J = 8 Hz), 2.72 
(2H, t, J = 8 Hz), 5.38 (2H, s), 6.40 (1H, dd, J = 1, 8 Hz), 6.95 (1H, dd, J = 1, 10 Hz), 7.08 
(1H, dt, J = 1, 8 Hz), 7.24 (1H, dt, J = 1, 8 Hz), 7.28 (1H, d, J = 1 Hz), 7.45 (1H, dd, J = 1, 8 
Hz), 7.66 (1H, d, J =10 Hz), 
mp: 166- 168 °C. 

< Example 19; Synthesis of l-(2-Chlorobenzyl)-6-cyano-2-n-propylbenzimidazole (87) > 

Dichloromethane solution (1 mole concentration) (0.14ml) of titanium tetrachloride 
and triethylamine (0.36ml) were added to a tetrahydrofuran solution (4ml) of 6-carbamoyl-l- 
(2-chlorobenzyl)-2-n-propylbenzimidazole (200mg) at 0 °C, and the solution was stirred for 
two hours at 20°C. The reaction mixture was separated into layers using ethyl acetate and — 
water. The organic layer was washed with water, dried and concentrated under reduced 
pressure. The residuum was developed and purified using column chromatography with 



ethyl acetate/hexane (1/10 ~ 1/3). The material was re-crystallized using ethyl acetate/hexane-- 
and l-(2-chlorobenzyl)-6-cyano-2-n-propylbenzimidazole (87) (140mg) was obtained. 
[Physical Characteristics of the Compound (87)] 
Colorless crystal 

'H-NMR (CDCb, 5): 1.05 (3H, t, J = 8 Hz), 1.90 (2H, sextet, J = 8 Hz), 2.85 (2H, t, J = 8 
Hz), 5.45 (2H, s), 6.42, (1H, dd, J = 1, S Hz), 7.15 (1H, dt, J = 1, 8 Hz), 7.28 (1H, dt, J = 1, 8 
Hz), 7.4S (1H, s), 7.50 (1H, d, J = 1 0 Hz), 7.54 (1H, dd, J = 1, 8 Hz), 7.85 (1H, d, J= 10 Hz), 
mp: 124- 126 °C. 

< Example 20; Synthesis of l-(2-Chlorobenzyl)-6-mesylamino-2-n-propylbenzimidazole (88) 
> 

l-(2-Chlorobenzyl)-2-n-propylbenzimidazole (150mg) and triethylamine (61mg) 
were dissolved in methylene chloride (3ml). Methanesulfonyl chloride (70mg) was added to 
the mixture solution at room temperature, stirred for 1 hour, and then washed with diluted 
hydrochloric acid. After it was washed with water, it was dried and the solvent was removed 
through evaporation under reduced pressure. The solid residuum was filtered using ether, 
and l-(2-chlorobenzyl)-6-mesylamino-2-n-propylbenzimidazole (88) (124mg) was obtained. 
[Physical Characteristics of the Compound (88)] 

'H-NMR, (CDCI3-CD3OD, 5): 0.94 (3H, t, J = 7.5 Hz), 1.76 (2H, m), 2.71 (2H, t, J = 7.5 Hz), 
2.81 (3H, s), 5.36 (2H, s), 6.40 (1H, d, J = 7.5 Hz), 6.98 - 7.22 (4H, m), 7.40 (1H, d, J = 7.5 
Hz), 7.59 (1H, d, J = 7.5 Hz), 
mp: 191 - 193 °C. 

< Example 21 ; Synthesis of 6-Acetylamino-l-(2-chlorobenzyl)-2-n-propylbenzimidazole 
(89) > 

Acetic anhydride (62mg) was added to a methylene chloride (3ml) solution of 6- 
amino-l-(2-chlorobenzyl)-2-n-propylbenzimidazole (150mg) and triethylamine (61mg) at 
room temperature, and the solution was stirred for one hour. After it was washed with water 
and dried, the solvent was removed through evaporation under reduced pressure. The 
residuum was crystallized with ether, and 6-acetylamino-l-(2-chlorobenzyl)-2-n- 
propylbenzimidazole (89) (143mg) was obtained. 
[Physical Characteristics of the Compound (89)] 

'H-NMR (CDCI3, 8): 1.00 (3H, t, J = 7.5 Hz), 1.86 (2H, m), 2.17 (3H, s), 2.73 (2H, t, J = 7.5 
Hz), 5.39 (2H, s), 6.43 (1H, d, J = 7.5 Hz), 6.98 - 7.1 1 (2H, m), 7.22 (1H, t, J = 7.5 Hz), 7.45 
(1H, d, J = 7.5 Hz), 7.59 (1H, brs), 7.68 (1H, d, J = 7.5 Hz), 7.84 (1H, d, J = 1.5 Hz), 
mp: 180-182°C. 

< Example 22; Synthesis of 6-Amino-l-(2-chlorobenzyl)-2-n-propylbenzimidazole (90) > - 

6-t-Butoxycarbonylamino- 1 -(2-chlorobenzyl)-2-n-propylbenzimidazole (700mg) 
was dissolved in a mixture solvent of methylene chloride (10ml) and trifluoroacetic acid 



t ( 1 nil), and the solution was stirred for five hours at room temperature. A small amount of . 
methylene chloride was added into the reaction solution, and the solution was washed with 
sodium carbonate aqueous solution. After it was dried, the solvent was removed through 
evaporation. The residuum was crystallized using a mixture solvent of normal hexane and 
ether, and 6-amino-l-(2-chlorobenzyl)-2-n-propylbenzimidazole (90) (455mg) was obtained. 
[Physical Characteristics of the Compound (90)] 

'H-NMR (CDCh, 5): 1.01 (3H, t, J = 7.5 Hz), 1.86 (2H, m), 2.73 (2H, t, J = 7.5 Hz), 5.30 
(2H, s), 6.41 (1H, d, J = 1.5 Hz), 6.43 (1H, d, J = 7.5 Hz), 6.66 (1H, dd, J = 7.5 and 1.5 Hz), 
7.10 (1H, t, J = 7.5 Hz), 7.25 (1H, t, J = 7.5 Hz), 7.46 (1H, d, J = 7.5 Hz), 7.57 (1H, d, J = 7.5 
Hz). 

mp: 121- 122 °C 

< Example 23; Synthesis of l-(2-Chlorobenzyl)-2-n-propyl-6-ureidobenzimidazole (91) > 

By using the same method as described in Example 21, l-(2-chlorobenzyl)-2-n- 
propyl-6-ureidobenzimidazole (91) was produced. 
[Physical Characteristics of the Compound (91)] 

'H-NMR (DMSO-d6, 5): 0.93 (3H, t, J = 7.5 Hz), 1.72 (2H, m), 2.73 (2H, t, J = 7.5 Hz), 5.43 
(2H, s), 5.73 (2H, s), 6.42 (1H, dd, J = 7.5 and 1.5 Hz), 7.05 (1H, dd, J = 7.5 and 1.5 Hz), 
7.22 (1H, dt, J = 7.5 and 1.5 Hz), 7.33 (1H, dt, J = 7.5 and 1.5 Hz), 7.45 (1H, d, J = 7.5 Hz), 
7.50 (1H, s), 7.57 (1H, dd, J = 7.5 and 1.5 Hz), 8.50 (1H, s). 
mp: 198 °C. 

< Production Example 12; Production of 3-Acetylamino-4-nitro-ethylbenzoate > 

Acetyl chloride (9ml) was added to a mixture of 3-amino-4-nitro-ethylbenzoate 
(18.4g) and N,N-dimethylaniline (200ml) under ice-chilled conditions, and the solution was 
stirred for 2 hours at room temperature. It was stirred for another 2 hours at 50°C. The 
reaction solution was poured into the cold lN-hydrochloric acid, and then extraction was 
performed with ethyl acetate twice. After the organic layer was washed with 1N- 
hydrochloric acid, then with water, and dried, the solvent was removed through evaporation 
under reduced pressure. The residuum was purified using silica gel column chromatography 
(eluate: ethyl acetate/hexane = 1/10 — 1/4) and thus, 3-acetylamino-4-nitro-ethylbenzoate 
(19.6g) was obtained. 

[Physical Characteristics of the Compound] 

1 H-NMR (CDC1 3 , 6): 1.42 (3H, t, J = 7.1 Hz), 2.32 (3H, s), 4.43 (2H, q, J = 7.1 Hz), 7.82 
(1H, dd, J= 1.8 and 8.7 Hz), 8.25 (1H, d, J = 8.7 Hz), 9.35 (1H, d, J = 1.8 Hz), 10.19 (1H, s). 

< Production Example 13; Production of 4-Nitro-3-phenylacetylamino-ethylbenzoate > 

By using the method of Production Examplel2, 4-nitro-3-phenylacetylamino- - 
ethylbenzoate (3.30g) was obtained from 3-amino-4-nitro-ethylbenzoate (2.02g) and 
phenylacetyl chloride (1.87g). 



[Physical Characteristics of the Compound] 

V-NMR (CDCb, 6,: 1.4, (3H, ,, J - 7.2 Hz), 3.85 (2H. s), 4.42 (2H. q , J . 7.2 Hz), 7.34 - 
7.49 (5H, m), 7.79 (IH, m), 8.19 (IH. d. I - 8.7 Hz), 9.39 (1H, d, J - , 6 Hz), 10., 5 (IH, s). 

< Production Example 1 4; Production of 3-[N-(2-chlorobenzyl)a C etylami„o]-4-„itro. 

elhylbenzoate > 

60% sodium hydride (0.406g) was added to an N,N-dimethylformamide (12ml) 
solution of 3-acetylannno-4-nitro-ethyIbenzoate (1.706g) in an ice bath, and the solution was 
stirred for 40 minutes at room temperature. Then an N,N-dimethylformamide (1 0ml) 
solunon of 2-chlorobenzyl bromide (1 .806g) was added and the solution was stirred for three 
hours at room temperature. The reaction mixture was poured into cold IN-hydrochloric acid 
then extraction was performed using ethyl acetate twice. The organic layer was washed with' 
IN-hydrochloric acid, and then with water. After the solution was dried, the solvent was 
removed through evaporation under reduced pressure. The residuum was purified using silica 
gel column chromatography (eluate: ethyl acetate/hexane = 1/10 ~ 1/4), and oily 3-[N-(2 
chlorobenzyl)acetylamino]-4-nitro-ethylbenzoate (2.0Sg) was obtained. 
[Physical Characteristics of the Compound] 

'H-NMR (CDCI3, 5): 1.38 (3H, t, J = 7.1 Hz), 1.92 (3H, s), 4.28 - 4.45 (2H, m), 4 72 (IH d J 

" ] T 4 - 5 HZ) * 534 (1H ' d ' J " 14 " 5 Hz )' ™« m), 7.69(1H, d, J= 1.7 Hz), 7 9 ( 1H ' 
d, J = 8.4 Hz), 8. 13 (IH, dd, J - 1 .7 and 8.4 Hz). 



< Production Example 15; Production of 4-Nitro-3-[N-[2-(trifluoromethyl)benzyl] 
acetylamino]ethylbenzoate > 

By using the method of Production Examplel4, 4-nitro-3-[N-[2- 
(trifluoromethyDbenzylJacetylammoJethylbenzoate (1.82g) was obtained from 3- 
J^tei^lroH^Ib^ (1.49g) and 2- ( trifluoromethyl)benzyl bromide (1.69g) 
[Physical Characteristics of the Compound] 

'H-NMR (CDC,,, 6): 1.37 (3H, t J - 7.1 Hz), 1.96 (3H, s), 4.29-4.42 (2H, m), 4.78 (IH d J 
- 5.4 Hz, 5.40 (IH, d, J = ,5.4 Hz), 7.38 (,H, t, J - 7.6 Hz), 7.5, - 7.58 (2H m), 7 6! '(m 
4 -1.7 Hz), 7.67 (,H, d, , - 7.8 Hz), 7.92 (IH, d, J - 8.4 Hz), 8.13 (IH, dd, J - ,. 7 a, 8 \ 



Hz). 

mp: 153.5 - 158.0 °C 



< Production Example 16: Production of 4-Nitro-3-[N-[4-(trifluoromethyl)benzyn 
acetylamino]ethylbenzoate > 

By using the method of Production Examplel4, 4-nitro-3-[N-[4- 
(trifluoromethyl)benzyl]acetylamino-ethylbenzoate (1.52g) was obtained from 3- 
^lan^mtro-^Iboizoate (1.50g) and 4- ( trifluoromethyl)benzyl bromide (1 71g) - 
[Physical Characteristics of the Compound] 

H-HMR (CDC1 3 , 8): 1.36 (3H, U - 7.1 Hz), 1.91 (3H, s), 4.32 - 4.43 (2H, m ), 4.42 (,H, d, J 



= 14.6 Hz), 5.33 (1H, d, J = 14.6 Hz), 7.30 (2H, d, J = S.l Hz), 7.54 (2H, d, J = 8.1 Hz), 7.61 
(1H, d, J = l.S Hz), 7.96 (1H, d, J = S.4 Hz), S.l 2 (IH f dd, J = 1.8 and 8.4 Hz). 



< Production Example 17; Production of 3-[N-(2-Cyanobenzyl)acetylamino]-4-nitro-benzoic 
Acid 2-Cyanobenzyl Ester > 

At room temperature, an N,N-dimethylformamide (10ml) solution of 3-acetylamino- 
4-nitro-benzoic acid (1.50g) was dripped into a slurry of 60% sodium hydride (0.802g) and 
N,N-dimethylforniamide (10ml), and the mixture was stirred for 30 minutes. Next, an N,N- 
dimethylformamide (10ml) solution of 2-cyanobenzyl bromide (3.93g) was dripped into the 
solution, and the solution was stirred for 30 minutes. In the reaction solution, ethyl acetate 
was poured, and precipitated crystals were separated through filtration. The obtained crystals 
were washed with ethyl acetate, then dissolved in chloroform. When the filtrate without solid 
materials was concentrated, 1.96g of yellow crystals of 3-[N-(2-cyanobenzyl)acetylamino]-4- 
nitro-benzoic acid 2-cyanobenzyl ester was obtained. 
[Physical Characteristics of the Compound] 

] H-NMR (CDCI3, 5): 1.92 (3H, s), 4.92 (1H, d, J = 4.8 Hz), 5.24 (2H, d, J = 4.9 Hz), 5.44 
(2H, dd, J = 7.9 and 2.9 Hz), 7.36 (1H, t, J = 7.5 Hz), 7.47 (1H, d, J = 7.7 Hz), 7.52 (1H, t, J = 
7.7 Hz), 7.56 - 7.62 (2H, m), 7.63 - 7.71 (2H, m), 7.76 (1H, d, J = 7.8 Hz), 7.80 (1H, d, J - 
1.7 Hz), 7.99 (1H, d, J = 8.4 Hz), 8.25 (1H, dd, J = 8.4 and 1.8 Hz). 

< Production Example 18; Production of 4-Amino-3-(N-i-propylbutyrylamino)-ethylbenzoate 
> 

At room temperature, an N,N-dimethylformamide (10ml) solution of 3-butyrylamino-4-nitro- 
ethylbenzoate (2.00g) was dripped into a slurry of 60% sodium hydride (0.428g) and N,N- 
dimethylformamide (10ml), and the mixture was stirred for 30 minutes. Then, an N,N- 
dimethylformamide (10ml) solution of isopropyl iodide (1.46g) was dripped into the solution, 
and the solution was stirred for 5 days at 100 °C. The reaction solution was poured into a 
mixture solution of diluted hydrochloric acid (80g) and ethyl acetate (80g), then separated 
into layers. The obtained organic layer was washed with water (50g), and concentrated under 
reduced pressure. The residuum was purified using silica gel column chromatography 
(eluate: hexane/ethyl acetate = 4/1) and a preliminarily purified material (0.260g) of 4-nitro- 
3-(N-i-propylbutyrylamino)-ethylbenzoate was obtained. Subsequently, under room 
temperature, ethanol (3ml) and acetic acid (2ml) were added to the 3-(N-i- 
propylbutyrylamino)-4-nitro-ethylbenzoate (0.260g). Further, reduced iron (0.5 19g) was 
added to the solution, and the solution was refluxed by heating for four hours. Using filter 
aid, solids were removed, and the filtrate was concentrated. Ethyl acetate (30ml) and diluted 
hydrochloric acid (30ml) were added to the residuum, and the solution was separated into 
layers. Its organic layer was washed with water and concentrated under reduced pressure. - 
The residuum was purified using fractional thin film silica gel column chromatography 
(developing solvent: hexane/ethyl acetate = 1/1), and 0.06g of 4-amino-3-(N-i- 



propylbut>T>'lamino)ethylbenzoate was obtained. 
[Physical Characteristics of the Compound] 

'H-NMR (CDCb, 5): 0.82 (3H, t, J = 7.4 Hz), 1.01 (3H, d, J = 6.9 Hz), 1.24 (3H d- 6 6 : 
Hz), 1.38 (3H, t, J = 7.0 Hz), 1.54 - 1.62 (2H, m), 1.S7 - 2.04 (2H, m), 4.34 (2H q J = 7 0 " 
Hz), 4*5(2* s), 4.88 - 4.96 (IH, m), 6.78 (IH, d, J = 8.4 Hz), 7.64 (IH, d, J =1.9 Hz), 7.87 
(lH.dd, J = 8.4 and 1.9 Hz). 

< Production Example 19; Production of 3-Nitro-4- P henylacetylamino-ethylbenzoat e > 

By using the method of Production Examplel2, 3-nitro-4-phenylacetylamino- 
ethylbenzoate (6.00g) was obtained from 4-amino-3-nitro-ethylbenzoate (4 04g) and 
phenylacetyl chloride (3.74g). 

< Production Example 20; Production of N-BenzenesulfonylO-amino^-nitrobenzamide > 

N,N'-carbonyldiimidazole (28.9g) was added to an N,N-dimethylformamide (300ml) 
solution of 3-acetylamino-4-nitro-benz 0 ic acid (20.0g), and the solution was stirred for 1 hour 
at room temperature. Further, benzenesulfonamide (28.00g) and diazabicycloundecene 
(27.1 6g) were added to the solution and the solution was stirred for 4 days at 100"C The 
solvent was removed through evaporation under reduced pressure. Chloroform and 10% 
sodium hydroxide aqueous solution were added to the residuum, and the mixture was stirred 
briskly. 1 0% hydrochloric acid was added to the aqueous layer and the aqueous layer was 
neutralized. Chloroform was added and the solution was stirred briskly. The precipitated 
crystals were separated through filtration, dried and thus, N-benzenesulfonyl-3-amino-4- 
mtrobenzamide (14.4g) was obtained. 
[Physical Characteristics of the Compound] 

'H-NMR (DMSO-d6, 5): 6.93 (IH, dd, J = 1.8 and 9.0Hz), 7.43 (IH, d, J = 1 8Hz) 7 52 
(2H, br s), 7.65 (2H, t, J=7.5Hz), 7.74 (IH, t, J=7.5Hz), 7.98 - 7.82 (3H, m), 12.74 (IH, s). 

< Production Example 21; Production of N-Benze n esulfonyl-3-(biphenyl-4-ylmethylamino)- 
4-mtrobenzamide Potassium Salt > 

20% potassium hydrogencarbonate aqueous solution (56.5g) and 4- 
bromomethylbiphenyl (1 1.5g) were added to a methanol (150ml) solution of N- 
benzenesulfonyl-3-amino-4-nitrobenzamide (lO.Og), and the solution was stirred for 3 hours 
at 70 °C. The solution was cooled, its precipitated crystals were separated through filtration 
and dried, and 4.27g of NWenesulfonyl-S-tbipheny^^ 
potassium salt was obtained. 
[Physical Characteristics of the Compound] 

'H-NMR (DMSO-d6, 5): 4.65 (2H, d, J = 5.8Hz), 7.19 (IH, d, J = 8.9Hz), 7.33 - 7 42 (4H 
m), 7.57 - 7.71 (4H, m), 7.75 - 7.8 1 (2H, m), 8.02 (IH, d, J = 8.9Hz), 8.61 (IH br t) ' - 
IR(Nujol): 1598 cm' 1 K^ort). 



( < Production Example 22; Production of N-Benzenesulfonyl-4-amino-3-(biphenyI-4- 
ylmethylamino)benzamide Potassium Salt > 

5% palladium / carbon (0.64g) was added to a mixture of N-benzenesulfonyl-3- ' : • 
(biphenyl-4-ylmethylamino)-4-nitrobenzamide potassium salt (4.27g), 20% potassium 
hydrogencarbonate aqueous solution (10.7g), and methanol (200ml). The solution was then 
stinred for 14 hours at 35°C under a hydrogen environment. The precipitated crystals were 
dissolved when a mixture solution of acetone and water (acetone/water = 5/2, 400ml) was 
added and its solids were separated through filtration. The filtrate was concentrated, the 
precipitated crystals were separated through filtration and dried, and thus, N- 
benzenesulfonyl-4-amino-3-(biphenyl-4-ylmethylamino)benzamide potassium salt (3.15g) 
was obtained. 

[Physical Characteristics of the Compound] 

'H-NMR (DMSO-d6, 5): 4.31 (2H, d, J = 5.7Hz), 4.85 (2H, s), 4.91 (1H, br t, J = 5.7Hz), 
6.45 (1H, d, J = 7.9Hz), 7.07 (1H, s), 7.13 (1H, d, J = 7.9Hz), 7.29 - 7.36 (4H, m), 7.43 - 7.47 
(4H, m), 7.60 (2H, d, J = 8.1Hz), 7.65 (2H, d, J = 7.6Hz), 7.73 - 7.76 (2H, m). 
IR(Nujol): 1574 cm* 1 

< Production Example 23; Production of N-(2-Pyridylmethyl)-4-acetylamino-3- 
nitrobenzamide > 

Oxylyl chloride (1.25g) was dripped into a methylene chloride (15ml) solution of 4- 
acetylamino-3-nitro-benzoic acid (l.OOg) and N,N-dimethylformamide (0.20g) under ice- 
chilled conditions. Furthermore, the solution was stirred for 1 hour at room temperature. The 
reaction solution was concentrated, diisopropyl ether was added, and crystals were formed. 
These crystals were added to a methylene chloride (15ml) solution of 2-aminomethylpyridine 
(0.483g) and triethylamine (0.35g). After the solution was stirred for 1 hour at room 
temperature, the organic layer was washed with water (100ml x twice), and with a sodium 
hydrogencarbonate aqueous solution (100ml). The organic layer was condensed and 0.99g of 
N-(2-pyridylmethyl)-4-acetylamino-3-nitrobenzamide was obtained. 
[Physical Characteristics of the Compound] 

'H-NMR (CDC1 3 , 5): 2.33 (3H, s), 4.76 (2H, d, J = 4.8Hz), 7.25 (1H, dd, J = 5.0 and 7.2Hz), 
7.34 (1H, d, J = 7.9Hz), 7.71 (1H, dt, J = 1.8 and 7.8Hz), 7.84 (1H, s), 8.14 (1H, dd, J = 2.1 
and 8.8Hz), 8.58 (1H, d, J = 4.9Hz), 8.77 (1H, d, J = 2.1Hz), 8.90 (1H, d, J = 8.0Hz), 10.47 
(1H, s). 

< Production Example 24; Production of N-(2-pyridylmethyl)-4-acetylamino-3- 
aminobenz amide > 

5% palladium / carbon (2.53g) was added to a methanol (150ml) solution of N-(2- 
pyridylmethyl)-4-acetylamino-3-nitrobenzamide (1 0.Og), and the solution was stirred for 1 5 - 
hours at 60°C under a hydrogen environment. The solids were separated through filtration, 
the residuum, which was obtained by concentrating the filtrate, was purified using silica gel 



column chromatography (eluate: elhyl acetate/melhanol = 7/3), and thus, S.02g of N-(2- 
pyridylmeihyl)-4-acetylamino-3-aminobenzamide was obtained. 
[Physical Characteristics of the Compound] 
" 'H-NMR (DMSO-d6, 8): 2.06 (3H, s), 4.52 (2H, d, J=5.9Hz), 5.09 (2H, s), 7.10 (1H, dd, J = 
1.9 and 8.2Hz), 7.22 - 7.30 (3H, m), 7.3S (1H, d, J = S.2Hz),' 7.75 (1H, dt, J = 1.7 and 7.6Hz), 
8.50 (1H, d, J = 4.6Hz), 8.S4 (1H, t, J = 5.8Hz), 9.19 (1H, s). 

< Production Example 25; Production of N-(2-Pyridylmethyl)-4-acetylamino-3-(4- 
benzyloxybenzylamino)benzamide > 

4-Benzyloxybenzyl chloride (1.31g) and sodium hydrogencarbonate (1.1 8g) were 
added to an N,N-dimethylformamide (10ml) solution of N-(2-pyridylmethyl)-4-acetylamino- 
3-aminobenzamide (0.80g), and the solution was stirred for 2 hours at 90 °C. Chloroform 
and water were added into the reaction solution and extraction was performed using 
chloroform. The organic layer was washed with water, concentrated, and purified using silica 
gel column chromatography, and thus, 0.434g of N-(2-pyridylmethyl)-4-acetylamino-3-(4- 
benzyloxybenzylamino)benzamide was obtained. 
[Physical Characteristics of the Compound] 

'H-NMR (DMSO-d6, 5): 2.07 (3H, s), 4.30 (2H, d, J = 5.6Hz), 4.51 (2H, d, J = 5.9Hz), 5.07 
(2H, s), 5.68 (1H, t, J = 5.6Hz), 6.97 (2H, d, J = 8.6Hz), 7.14 (2H, m), 7.25 (2H, dd, J = 3.4 
and 7.4Hz), 7.32 (4H, t, 7.5Hz), 7.38 (2H, t, J = 7.1Hz), 7.44 (2H, d, J = 7.2Hz), 7.72 (1H, dt, 
J = 1.8 and 7.7Hz), 8.49 (1H, dd, J = 1.9 and 5.3Hz), 8.89 (1H, t, J = 5.9Hz), 9.28 (1H, s). 

< Production Example 26; Production of N-(2-Pyridylmethyl)-4-acetylamino-3-(3,4- 
methylenedioxybenzylamino)benzamide> 

3,4-Methylenedioxybenzyl chloride (0.962g) and sodium hydrogencarbonate 
(0.71 Og) were added to an N,N-dimethylformamide solution (10ml) of N-(2-pyridylmethyl)- 
4-acetylamino-3-aminobenzamide (0.80g), and the solution was stirred for four hours at 
80°C. Chloroform and water were added into the reaction solution and extraction was 
performed using chloroform. The organic layer was washed with water, concentrated, and 
purified using silica gel column chromatography (eluate: ethyl acetate/methanol = 9/1), and 
thus, 0.49g of N-(2-pyridylmethyl)-4-acetylamino-3-(3,4- 
methylenedioxybenzylamino)benzamide was obtained. 
[Physical Characteristics of the Compound] 

, H-NMR(DMSO-d6,5): 2.08 (3H, s),4.29(2H, s), 4.52 (2H, d, J = 5.9Hz), 5.27 (1H, s), 
5.97 (2H, s), 6.84 - 6.88 (2H, m), 6.96 (1H, s), 7.10 (1H, d, J = 1.3Hz), 7.13 (1H, dd, J = 1.6 
and 8.2Hz), 7.25 - 7.32 (3H, m), 7.76 (1H, dt, J = 1.2 and 7.6Hz), 8.51 (1H, d, J = 4.8Hz), 
8.90 (1H, t, J = 5.8Hz), 9.28 (1H, s). 

< Production Example 27; Production of N-(2-Pyridylmethyl)-4-acetylamino-3-[4-(l,2,3- 
thiadiazole-4-yl)benzylamino]benzamide > 



4-(4-Bromomethylphenyl)-l,2,3-thiadiazole (l.OSg) and sodium hydrogencarbonate 
(0.7 lOg) were added to a methanol (10ml) solution of N-(2-pyridylmethyl)-4-acetylamino-3- 
aminobenzamide (O.SOOg), and the solution was stirred for 1 hour at 70°C. The reaction 
solution was concentrated and purified using silica gel column chromatography (eluate: ethyl 
acetate/methanol = 9/1), and 0.830g of N-(Z-pyridylmethyl)-4-acetylamino-3-[4-( 1,2,3- 
thiadiazole-4-yl)benzyIamino]benzamide was obtained. 
[Physical Characteristics of the Compound] 

'H-NMR (CDC1 3 , 5): 2.1 1 (3H, s), 4.43 - 5.56 (2H, m), 5.92 (1H, t, J = 5.9Hz), 7.51 (1H, d, J 
= 1.4Hz), 7.15 (1H, dd, J = 1.6 and 8.1Hz), 7.22 (2H, dd, J = 1.9 and S.lHz), 7.33 (1H, d, J = 
8.1Hz), 7.57 (2H f d, J = S.lHz), 7.69 (1H, dt, J = 1.8 and 7.7Hz), 8.09 (2H, d, J = 8.2Hz), 
S.47(lH,dd,J=1.9and5.2Hz), 8.89 (1H, t, J = 5.9Hz), 9.34 (lH,s), 9.58 (1H, s). 

< Production Example 28; Production of N-Benzenesulfonyl-4-acetylamino-3- 
nitrobenzamide > 

N,N*-carbonyldiimidazole (14.45g) was added to an N,N-dimethylformamide 
(300ml) solution of 4-acetylamino-3-nitro-benzoic acid (lO.OOg), and the solution was stirred 
for 1 hour at room temperature. Then, benzenesulfoneamide (14.03g) and 
diazabicycloundecene (13.58g) were added into the solution, and the solution was stirred for 
72 hours at 100°C. After chloroform and water were added into the solution and the solution 
was separated into layers, the residuum, which was obtained by concentrating the organic 
layer, was purified using silica gel column chromatography (eluate: ethyl acetate / methanol = 
4 / 1), and thus, 12.67g of N-benzenesulfonyl-4-acetylamino-3-nitrobenzamide was obtained. 
[Physical Characteristics of the Compound] 

] H-NMR (DMSO-d6, 5): 2.08 (3H, s), 7.39 - 7.47 (3H, m), 7.65 (1H, d, J = 8.5Hz), 7.84 
(2H, dd, J= 1.4 and 7.7Hz), 8.11 (1H, dd, J= 1.9 and 8.4Hz), 8.38 (1H, d, J= 1.9Hz), 10.34 
(1H, s). 

< Production Example 29; Production of N-Benzenesulfonyl-4-acetylamino-3- 
aminobenzamide > 

N-benzenesulfonyl-4-acetylamino-3-nitrobenzamide (12.67g) was dissolved with 
methanol (200ml) and water (30ml), and potassium hydrogencarbonate (7.59g) was added. 
The solution was hydrogenated with a 5% palladium/carbon (2.53g) catalyst under a 
hydrogen environment for 24 hours at 40°C. The solids were separated through filtration, the 
residuum, which was obtained by concentrating the filtrate, was purified using silica gel 
column chromatography (eluate: ethyl acetate/methanol = 4/1), and 6.72g of N- 
benzenesulfonyl-4-acetylamiho-3-aminobenzamide was obtained. 
[Physical Characteristics of the Compound] 

! H-NMR (DMSO-d6, 5): 2.06 (3H, s), 7.07 (1H, dd, J = 1.8 and 8.3Hz), 7.17 (1H, d, J = 
1.8Hz), 7.44 (1H, d, J = 8.3Hz), 7.61 (2H, t), 7.68 (1H, t), 7.96 (2H, d, J=7.5Hz), 9.19 (1H, 
s). 



IR(NujoI): 1682 cm-' 

< Production Example 30; Production of N-Benzenesulfonyl-4-acetylamino-3-(2-- - 
nitrobenzylamino)benzamide > 

By using the method of Production Example 32, N-benzenesulfonyl-4-acetylan.ino- 
3-(2-mtrobenzyIamino)benzamide (0.79g) was obtained from N-benzenesulfonyl-4- 
acetyIammo-3-aminobenzamide (0.60g) and 2-nitrobenzyl bromide (0.52g) 
[Physical Characteristics of the Compound] 

!b K «h dT^' ?' PH ' * 472 (2Hl J = 5 ' 0Hz) ' 592 (1H ' * ™ 0 h. s), 

7.13 IH, d, J = 8,Hz), 7.31 (IH, d, J = 8.0Hz), 7.49 - 7.58 (3H, m), 7.60 (2H d - 7 6Hz> 
7-66 <1H, J = 7.4Hz), 7.86 (2H, d, J - 7.7Hz), 8, 1 (,H, d, J . 8.3Hz), 9.37 (IH, s> 

< Production Example 31; Production of N-BenzenesulfonyM-acetylamino-S- 

benzylaminobenzamide > 

3 he , ByU t S meth ° d ° f ProdUC ' i0n EXampk * N-^n^lfonyl^acetylamino- 
S-ber^lammobenzamtde (0.38g) were obtained from N-benzenesdfonyM-acetytaino-J 
aminobenzamide (0.60g) and benzyl bromide (0.47g). 
[Physical Characteristics of the Compound] 

'H-NW ( D MSO-d6, 5): 2.07 (3H, s), 4.35 (2H, d, J = 5.5Hz), 5.73 (,H, s), 7.06 (,H .) 
Jfl ( H, ,, , = 7.4Hz), 7.59 (,H, ., , . 7.0Hz), 7.88 (2H, d, J = 7.7Hz), 9.29 (IH, s), ,2 34 



production Example 32; Production of N-Benzenesulfonyl-4.acetylamino-3-(2 4- 

aifluorobenzylamino)benzamide > 

A methanol (7m.) solution of N-ber.enesutfonyM-acetylamino^-aminobenzatnide (0.60g) 

for 1 hour a 60 C. The reaction solution was concentrated, its residuum was purified usin S 
*> oa ge, column chromatography (eluate; ethy, acetate/metnanol - 9/1), ar,d Is, 0 7^f 

l^r:T ny ] ^^<^^^^c was obtoed 
[Physical Characteristics of the Compound] 

'H-NMR (DMSO-d6, 5); 2.05 (3H, s), 4.34 (2H, d, J = 5.5Hz), 5.60 (IH s) 7 02 OH , J - 
•OHZ) 7 06 OH, s), 7,6 - 7.27 (3H, m ), 7.38 - 7.5, (4H, m, 7.82 ( H,'d , = 7 S 9 27 
(IH, s), 12.35 (IH, s). /^nzj,y.2/ 

< Production Example 33; Production of N-Benzenesulfonyl-4-acet y lamino-3-C4- 

nitrobenzylamino)benzamide > 

3-(4-mtrobenzy,ammo)benzamide (0.52g) was obtained from N-benzenesulfonyl-4 
acetylamino-3-aminobenzamide (0.50g) and 4-nitrobenzyl bromide (0.436g). 



[Physical Characteristics of the Compound] 

'H-NMR (DMSO-d6, 5): 2.09 (3H, s), 4.54 (2H, d, J = 5.0Hz), 6.10 (1H, s), 6.89 (1H, d, J = 
1.8Hz), 7.14 (1H, dd, J = l.S and 8.2Hz), 7.39 (1H, d, J = 8.2Hz), 7.58 - 7.65 (4H, m), 7.6S ■ 
(1H, t, J = 7.6Hz), 7.92 (2H, dd, J = 1.4 and 7.4Hz), 8.20 (2H, d, J = 8.7Hz), 9.36 (1H, s), 
12.2S (1H, s). 

< Production Example 34 ; Production of N-Benzenesulfonyl-4-acetylamino-3-[4-(l,2,3- 
thiadiazole-4-yl)benzylamino]benzamide > 

By using the method of Production Example 32, N-benzenesulfonyl-4-acetylamino- 
3-[4-(l,2,3-thiadiazole-4-yl)benzylamino]benzamide (0.38g) was obtained from N- 
benzenesulfonyl-4-acetylamino-3-aminobenzamide (0.50g) and 4-(4-bromomethylphenyl)- 
1,2,3-thiadiazole (0.45g). 
[Physical Characteristics of the Compound] 

*H-NMR (DMSO-d6, 5): 2.10 (3H, s), 4.46 (2H, d, J = 5.3Hz), 5.96 (1H, s), 7.03 (1H, s), 
7.14 (1H, dd, J = 1.7 and 8.2Hz), 7.40 (1H, d, J = 8.0Hz), 7.52 - 7.61 (4H, m), 7.65 (1H, t, J = 
7.1Hz), 7.93 (2H,d, J = 7.6Hz), 8.10 (2H, d, J = 8.2Hz), 9.35 (1H, s), 9.58 (1H, s), 12.31 
(1H, s). 

< Production Example 35; Production of 3-Amino-2-nitro-ethylbenzoate > 

A mixture of 3-acetylamino-2-nitro-benzoic acid (20.2g), 97% sulfuric acid (11. 4g), 
and ethanol (300ml) was stirred for 23 hours as it was refluxed by heating. Under reduced 
pressure, 100ml of ethanol was removed through evaporation. After the solution was cooled 
down to room temperature, the reaction solution was poured into ice water (200ml) 
containing sodium hydrogencarbonate. Precipitated crystals were separated through filtration 
and washed with water. Furthermore, the crystals were dispersed in a 1 to 2 mixture solution 
(30ml) of ethyl acetate and hexane. The crystals were then separated through filtration, 
washed with hexane, and subsequently dried. 1 8.0g of 3-amino-2-nitro-ethylbenzoate was 
obtained. 

[Physical Characteristics of the Compound] 

'H-NMEL (CDCI3, 5): 1.39 (3H, t, J = 7.1Hz), 4.37 (2H, q, J = 7.1Hz), 6.41 (2H, br s), 6.83 
(1H, d, J = 8.7Hz), 8.00 (1H, dd, J= 1.8 and 8.7Hz), 8.85 (1H, d, J= 1.8Hz). 

< Production Example 36; Production of 3-Acetylamino-2-nitro-ethylbenzoate > 

Acetyl chloride (13ml) was dripped into a solution of 3-amino-2-nitro-ethylbenzoate 
(2.98g) and N,N-dimethylaniline (20ml) in an ice bath. The solution was stirred for 48 hours 
at room temperature. The reaction solution made acidic by adding 10% hydrochloric acid, 
extraction was perfoimed with ethyl acetate (twice), and the organic layer was washed with 
water (3 times). Under reduced pressure the solvent was removing and a residuum was 
obtained. Crystals were formed from the residuum by adding hexane. The crystals were 
separated through filtration, washed with hexane, dried, and thus, 3.30g of 3-acetylamino-2- 



nitro-ethylbenzoate was obtained. 
[Physical Characteristics of the Compound] 

8 89 (1H f , ' T 0> 2 <3H ' * <2H ' * ' 0 H. «. J - . .9 and 
8.9Hz), 8.89 (1H, d, J - 1.9Hz), 8.91 (1H, d, J = 8.9Hz), 10.54 (IH, br s). 

< Production Example 37; Production of 4-Acetylami„o-3.amino-e t hylbe„zoate > 

(149 4 e > w dCT nT T " ' miX ' Ure ° f '-^'-i-^niTo-ethyibenzoate 

(M9.4g), 5/. palladtum/carbon (14.9g), and ethanol (1500ml) was stirred for 15 hours 

Sohds were separated through filtration, a residuum was obtained by concentrating the 
filtrate, the obtained residuum was dissolved with a smal, amount of ethanol, and diisopropy, 

he was added. P r ec,p„a,ed ctystals were separated through filtration, dried, and thus 
1 14.4g of 4-acetylammo-3-amino-ethylbenzoate was obtained. 
[Physical Characteristics of the Compound] 

™' "* 7 127 ™ * ™ OH, s), 4.23 ( 2H, o>, 5,9 (2H, s), 7,3 (,H, d, 
~ * mi >- 7 35 OH, s), 7.47 (1H, d, J - 8.2Hz), 9,9 (1H, s). 

<&amp,e24;Svn m esisofl. ( 2.^^ 

P chlo ^"l 0 ' aCe " C <Ilml) ' " d redUCed ir ° n (3 07 8» «*W **• 3-fN- 

2-chlo„benzyl)ace V ,a m ino]-4-n i u.o-ethylbenzoa,e (2.07g), artd the solution was refluxed 
for four hours. So,id were separated through filtration, and washed with ethanol. Aft^e 
filtrate was concentrated, a sodium hydrogencarbonate aoueous solution was added to the 
restduum, faction was performed with ethyl acetate. After i, was dried, the so,ven, 
was removed through evaporation under reduced pressure. Tie residuum was purified using 
*<.ca ge, column chromatography (eluate: hexane/ethy, acetate - ,00/0 - 70/30) and 171 

^orob-y,) -6^oxyca A ony,-2. m e m y,benzimidazole(92)(,.46g,wasobL=d. 
L^iiysical Charactenstics of the Compound(92)] 

ta(CDCl 3 , 5 ): ,.39 (3H, , J-7.1Hz X 2SJ0H, s), 4.37 (2H, q ,, = 7, H z) 5 46 

ZJ' ■ n^r J : 7 ' 8HZ)> ° H ' 7 .47(,H, d 

8.0Hz), 7.75 (IH, d, J - MHz), 7.94 (,H, s), 8.00 (IH, dd, J= 1.5 and 8.4Hz). 

< Example 25; Synthesis of e-Ethoxycarbonyl-l-memyl-J-n-propylbenzimidazole (93) > 

3«y bu^lammC^-nitro-emylbe^oate (,.00g) was obtained from 3-buty^lamino- 
4-mtro eftylbenzoate (l.OOg) and methy, iodide (0.843g). Subsequently, by using^e 

:r b ta:r pie24 ' 6 - eftow 

[Physical Characteristics of the Compound(93)] 

'H-NMR(CDa ! ,8):1.08(3H,t,J = 7.4Hz),1.43(3H,,,J = 7.0Hz) 1 89- 1 97/2H ml 
2.89 (2H, , , . 7,Hz), 3.79 (3H, s), 4,8 - 4.44 (2H, m), 7,, ( ,H, J J = 8.4Hz), ^96 (1 H, 



dd, J = S.4 and 1 .5Hz,), S.05 (1H, d, J = 1 .4Hz). 



< Example 26; Synthesis of l-n-Butyl-6-ethoxycarbonyl-2-n-propylbenzimidazole (94) > * 

Under room temperature, an N,N-dimethylformamide (10ml) solution of 3- 
but\Tylamino-4-nitro-ethylbenzoate (l.S6g) was dripped into a slurry of 60% sodium hydride 
(0.42Sg) and N,N-dimethylformamide (10ml), and the solution was stirred for 30 minutes at 
room temperature. Then, an N,N-dimethylformamide (10ml) solution of n-butyl iodide 
(1.97g) was dripped into the solution and the solution was heated for 13 hours at 50°C. The 
reaction solution was poured into a mixture solution of diluted hydrochloric acid (70g) and 
ethyl acetate (70g) and extraction was performed. The obtained organic layer was washed 
with water (twice), dried, concentrated under reduced pressure, and a preliminarily purified 
material (2.59g) of 3-(N-n-butylbutyrylamino)-4-nitro-ethylbenzoate was obtained. 
Subsequently, by using the method of Example 24, l-n-butyl-6-ethoxycarbonyl-2-n- 
propylbenzimidazole (94) (0.8 lg) was obtained. 
[Physical Characteristics of the Compound(94)] 

'H-NMR (CDC1 3 , 5): 0.98 (3H, t, J = 7.4Hz), 1.08 (3H, t, J = 7.4Hz), 1.43 (3H, t, J = 7.1Hz), 
1.75 - 1.83 (2H, m), 1.91 - 1.98 (2H, m), 2.88 (2H, t, J = 7.6Hz), 4.15 (2H, t, J = 7.5Hz), 4.42 
(2H, q, J = 7.2Hz), 7.73 (1H, d, J = 8.4Hz), 7.96 (1H, dd, J = 8.5 and 1 .5Hz), 8.06 (1H, d, J = 
1.4Hz). 

< Example27; Synthesis of l-(3-Chlorobenzyl)-6-ethoxycarbonyl-2-n-propylbenzimidazole 
(95) > 

By using the method of Production Example 14, a preliminarily purified material of 
3-|^ T ^3-chlorobenzyl)butyrylamino]-4-nitro-ethylbenzoate was obtained from 3- 
but)Tylamino-4-nitro-ethylbenzoate (1.86g) and 3-chlorobenzyl bromide (1.64g). Without 
purification, this material was changed to l-(3-chlorobenzyl)-6-ethoxycarbonyl-2-n- 
propylbenzimidazole (95) (0.5 7g) by using the method of Example 24. 
[Physical Characteristics of the Compound (95)] 

] H-NMR (CDCI3, 5): 1.02 (3H, t, J = 7.4Hz), 1.39 (3H, t, J - 7.1Hz), 1.85 - 1.92 (2H, m), 
2.80 (2H, t, J = 7.5Hz), 4.38 (2H, q, J = 7.1Hz), 5.37 (2H, s), 6.86 (1H, d, J = 7.4Hz), 7.04 
(1H, s), 7.21 - 7.29 (2H, m), 7.77 (1H, d, J = 8.4Hz), 7.96 (1H, d, J = 1.2Hz), 7.99 (1H, dd, J 
= 8.5andl.5Hz). 

< Example 28; Synthesis of l-Benzyl-6-ethoxycarbonyl-2-n-propylbenzimidazole (96) > 

By using the method of Production Example 14, 3-[N-benzylbutyrylamino]-4-nitro- 
ethylbenzoate was obtained from 3-butyrylamino-4-nitro-ethylbenzoate (1.86g) and benzyl 
bromide (1.36g). Without purification, this material was changed to l-benzyl-6- 
ethoxycarbonyl-2-n-propylbenzimidazole (96) (0.97g) by using the method of Example 24. - 
[Physical Characteristics of the Compound (96)] 

] H-NMR (CDCI3, 5): 1.01 (3H, t, J = 7.4Hz), 1.39 (3H, t, J = 7.1Hz), 1.83 - 1.91 (2H, m), 



2-S 1 (2H, ,, J - 7.5Hz), 4.37 (2H, q , J . 7, Hz), 5.40 (2H, s), 7.03 (1H, d, J = 6.4Hz), 7.28 - 
7.^ t>H, m). 7.76 (1H, d, J = S.4Hz), 7.98 (1H, dd, J = 8.4 and 1 .2Hz), S.00 (1H, s). 

<Ex™, pl e29; Sjn.teis °n-(4-ChIorob=nz y l).6.e,hox y carbon yl -2-„-propylbe„zi m ida 2 oI= 

By using the method of Production Example 14, 3-[N-(4- 
chlorobenzyDbut^laminoJ-4-nitro-ethylbenzoate was obtained from 3-butvryIamino-4- 
nUro-ethylbenzoate (1.86g) and 4-chlorobenzyl bromide (1.64g). Without purification this 
matenal was changed to H4-chlorobenzyl)-6^ 
(1.06g) by using the method of Example 24. 
[Physical Characteristics of the Compound (97)] 

'H-NMR (CDC1 3 , 6): 1.02 (3H, t, J = 7.4Hz), 1.39 (3H, t, J = 7.1Hz), 1.83 - 1 92 (2H m> 
2.80 (2H. t, J - 7.8Hz), 4.38 (2H, q, J = 7.5Hz), 5.36 (2H, s), 6.96 (2H, d, J = 8.2Hz) \ 29 
2f„ d , = 8.3Hz), 7.76 (1H, d, J = 8.4Hz), 7.96 (IH, d, , = , .2Hz), 7.99 (1H, dd, J 8.3 and 

1 .2Hz). 

< Example 30; Synthesis of 6-Ethoxycarbonyl-2-methyl-l-[2-(trifluoromethyl)be n zyl] 
benzimidazole (98) > 

By using the method of Example 24, 6-ethoxycarbonyl-2-methyl-l-[9- 
(trifluoromethyl)benzyl]benzimidazole (98) (1.32g) was obtained from 4-nitro" 3-[N-[2- 
(tnfluoromethyl)benzyl]acetylamino]ethylbenzoate (1 .82g). 
[Physical Characteristics of the Compound (98)] 

'H-NMR (CDCI3, 5): 1.38 (3H, t, J = 7.1Hz), 2.53 (3H, s), 4.37 (2H, q, J = 7.1Hz) 5 58 (2H 
s) 6.47 (IH, d, J = 7.1Hz), 7.36 (IH, t, J = 7.5Hz), 7.41 (IH, t, J = 7.5Hz), 7.75 - 7 97 (2H 
m), 7.94 (1H, d, J = 1.0Hz), 8.02 (IH, dd, J = 1.6 and 8.6Hz). 

< Example 31; Synthesis of 6-Ethox y carbonyl-2-methyl-l-[4-(trifluoromethyl)benzyl] 
benzimidazole (99) > 

By using the method of Example 24, 6-ethoxycarbonyl.2-methyl-l-[4- 
(trifluoromethyDbenzylJbenzimidazole (99) (1.22g) was obtained from 4-nitro-3-[N-[4- 
(tnfluoromethyl)benzyl]acetylamino]ethylbenzoate (1 .52g). 
[Physical Characteristics of the Compound (99)] 

'H-NMR (CDCI3, 8): 1.39 (3H, t, J = 7.1Hz), 2.58 (3H, S ), 4.38 (2H, q, J = 7.1Hz), 5 44 (2H 
s 7. ( 2H, d , = 8,Hz), 7,9- (2H , d, , - 8,Hz), 7,5 (IH, d,J = 33Hz), ,97 .H.t) 00 
(IH, dd,J=1.5and8.5Hz). 

< Example 32; Synthesis of l^S^-Dichlorobenzy^-e-ethoxycarbonyl^- 
methylbenzimidazole (100) > 

By using the method of Production Example 14, 3-[N-(3 4- 

dichlorober^l)acetyla^no]-4-nitro-ethylbenzoate was obtained from 3-acetylamino-4-nitro- 



ethylbcnzoate (1 .50g) and 3,4-dichlorobenzyl bromide (1 .74g). Without purification, this 
material was changed to l-(3,4-dichlorobenzyl)-6-ethoxycarbonyI-2-methylben2imidazole 
( 1 00) (0.76g) by using the method of Example 24. 
[Physical Characteristics of the Compound (100)] 

'H-NMR (CDC1 3 , 5): 1.40 (3H, t, J = 7.1Hz), 2.58 (3H, s), 4.39 (2H, q, J = 7.2Hz), 5.33 (2H, 
s), 6.S4 (1H, dd, J = 8.4 and 2.3Hz), 7.16 (2H, d, J = 2.0Hz), 7.39 (1H, d, J = 8.3Hz), 7.74 
(1H, d, J - S.4Hz), 7.96 (1H, d, J = 1.2Hz), 8.00 (1H, dd, J = 8.4 and 1.5Hz). 

< Example 33; Synthesis of l-(BiphenyI-4-ylmethyl)-6-ethoxycarbonyl-2- 
methylbenzimidazole (101) > 

By using the method of Production Example 14, a preliminarily purified material 
(1.44g) of 3-[N-(biphenyl-4-ylmethyl)acetylamino]-4-nitro-ethylbenzoate\vas obtained from 
3-acetylamino-4-nitro-ethylbenzoate (1.51g) and 4-chloromethylbiphenyl (1.46g). Then by 
using tlie method of Example 24, l-(biphenyl-4-ylmethyl)-6-ethoxycarbonyl-2- 
methylbenzimidazole (101) (1.1 3g) was obtained. 
[Physical Characteristics of the Compound (101)] 

! H-NMR (CDCI3, 5): 1.39 (3H, t, J - 7.1Hz), 2.62 (3H, s), 4.38 (2H, q, J = 7.1Hz), 5.42 (2H, 
s), 7.11 (2H, d, J = 8.2Hz), 7.34 (1H, m), 7.42 (2H, m), 7.54 (4H, m), 7.74 (1H, d, J = 8.4Hz), 
7.99 (1H, dd, J = 1.5 and 8.4Hz), 8.06 (1H, d, J = 1.5Hz). 

< Example 34; Synthesis of 6-Ethoxycarbonyl-2-methyl-l-(2-methylbenzyl)benzimidazole 

(102) > 

By using the method of Production Example 14, 3-[N-(2- 
methylbenzyl)acetylamino]-4-nitro-ethylbenzoate was obtained from 3-acetylamino-4-nitro- 
ethylbenzoate (1 .50g) and 2-methylbenzyl bromide (1 .65g). Without purification, this 
material was changed to 6-ethoxycarbonyl-2-methyl-l-(2-methylbenzyl)benzimidazole (102) 
(0.81g) by using the method of Example 24. 
[Physical Characteristics of the Compound (102)] 

'H-NMR (CDCI3, 5): 1.38 (3H, t, J = 7.2Hz), 2.43 (3H, s), 2.54 (3H, s), 4.36 (2H, q, J = 
7.2Hz), 5.33 (2H, s), 6.35 (1H, d, J = 7.7Hz), 7.03 (1H, t, J = 8.2Hz), 7.18 - 7.25 (2H, m), 
7.75 (1H, d, J = 8.5Hz), 7.91 (1H, d, J = 1.2Hz), 7.98 (1H, dd, J = 8.5 and 1.5Hz). 

< Example 35; Synthesis of 6-Ethoxycarbonyl-l-(2-methoxybenzyl)-2-methylbenzimidazole 

(103) > 

By using the method of Production Example 14, a preliminarily purified material of 
3-[N-(2-methoxybenzyl)acetylamino]-4-nitro-ethylbenzoate was obtained from 3- 
acetylamino-4-nitro-ethylbenzoate (1 . 1 6g) and 2-methoxybenzyl chloride (1 .44g). Then by 
using the method of Example 24, 6-ethoxycarbonyl- 1 -(2-methoxybenzyl)-2- 
methylbenzimidazole (103) (1.1 8g) was obtained. 
[Physical Characteristics of the Compound (103)] 



H-NMR (CDC! 3 , 5): 1 .39 (3H, t, J=7.2Hz), 2.60 (3H, s), 3.90 (3H, s), 4.37 (2H, q 7 2Hz) 
5.36 (2H, s), 6.61 (IH, d, J = 7.4Hz). 6.S2 (IH, t, J = 7.5Hz), 6.92 (IH, d, J = 8.3Hz) 7 21 
(IH, m), 7.71 (IH, d, J = 8.4Hz), 7.96 (IH, dd, J = 1.5 and 8.4Hz), S.03 (IH, d, J = L3Hz). 

< Example 36; Synthesis of 6-Ethoxycarbon y l-l-(4-methox y benzyl)-2-meth y lbenzimidazole 

(104) > 

By using the method of Production Example 14, a preliminarily purified material of 
3-[N-(4-methoxybenzyl)acetylamino]-4-nitro-ethylbenzoate was obtained from 3- 
acetylamino-4-nitro-ethylbenzoate (1.60g) and 4-methoxybenzyl chloride (1.49g). Then by 
using the method of Example 24, 6-ethoxycarbonyl-l-(4-methoxybenzyl)-2- 
methylbenzimidazole (104) (1.27g) was obtained. 
[Physical Characteristics of the Compound (104)] 

■H-NMR (CDCI3, 5): 1.40 (3H, t, J = 7.1H), 2.59 (3H, s), 3.77 (3H, s), 4.38 (9 H q J = 
7.1Hz), 5.31 (2H, s), 6.84 (2H,m), 7.00 (2H,m), 7.71 (IH, d, J = 8.4Hz), 7.97 (IH dd J- 
1 .4 and 8.4Hz), 8.03 (IH, d, J = 1 .3Hz). ' ' 

< Example 37; Synthesis of l-[2-(benzenesulfonylmethyl)benzyl]-6-ethoxycarbonyl-2- 
methylbenzimidazole (105) > 

By using the method of Production Example 14, 3-[N-[2- 
(benzenesulfonylmethyl)benzyl]acetylamino]-4-nitro-ethylbenzoate was obtained from 3- 
acetylamino-4-nitro-ethylbenzoate (l.OOg) and 2-(benzenesulfonylmethyl)benzyl bromide 
(1.93g). Without purification, this material was changed to l-[2- 

(benzenesulfonylmethyDbenzylJ-e-ethoxycarbonyl^-methylbenzimidazole (105) (0.89a) by 
using the method of Example 24. ° 

[Physical Characteristics of the Compound (105)] 

'H-NMR (CDCI3, 5): 1.37 (3H, t, J - 7.1Hz), 2.57 (3H, s), 4.36 (2H, q, J « 7.1Hz), 4 50 (2H 
s), 5.60 (2H, s), 6.38 (IH, d, J = 6.7Hz), 6.88 (IH, dd, J= 1.5 and 7.3Hz), 7 10 - 7 18 (2H ' 
m), 7.57 (2H, t, J = 7.6Hz), 7.69 - 7.78 (2H, m), 7.79 (IH, dd, J = 0.8 and 8.1Hz), 7 92 (IH 
d, J = 1.2Hz), 7.99 (IH, dd, J = 1.5 and 8.4Hz). 

< Example 38; Synthesis of l-(2-Cyanobenzyl)-6-(2-cyanobenzyloxycarbonyl)-2- 
methylbenzimidazole (106) > 

By using the method of Example 24, l-(2-cyanobenzyl)-6-(2- 
cyanobenzyloxycarbonyl)-2-methylbenzimidazole (106) (1.75g) was obtained from 3-[N-(2- 
cyanobenzyl)acetylamino]-4-nitro-benzoic acid 2-cyanobenzyl ester (3.33g). 
[Physical Characteristics of the Compound (106)] 

'H-NMR (CDCI3, 8): 2.60 (3H, s), 5.55 (2H, s), 5.60 (2H, s), 6.68 (IH, d, J = 7 3Hz) 7 41 - 
7.48 (3H, m), 7.61 (2H, m), 7.72 (IH, d, J = 7.6Hz), 7.76(1H, d, J = 7.6Hz), 7.77 (IH d J = — 
8.6Hz), 8.02 (IH, s), 8.05 (IH, dd, J = 8.4 and 1 5Hz) 



( < Example 39; Synthesis ofl-(Biphenyl-2-ylmethy])-6-ethoxycarbonyl-2- 
methy Ibenzimidazole ( 1 07) > 

By using the method of Production Example 14, 3-[N-(biphenyI-2- 
ylmethyl)acetylamino]-4-nitro-ethylbenzoate was obtained from 3-acetylamino-4-nitro- 
ethylbenzoate (l.OOg) and 2-bromomethylbiphenyI (1.47g). Without purification, this 
material was changed to l-(biphenyl-2-ylmethyl)-6-ethoxycarbonyl-2-methylbenzimidazole 
(107) (1.31g) by using the method of Example 24. 
[Physical Characteristics of the Compound (107)] 

] H-NMR (CDC1 3 , 5): 1.41 (3H, t, J = 7.3Hz), 2.39 (3H, s), 4.38 (2H, q, J = 7.3Hz), 5.27 (2H, 
s), 6.68 (1H, d, J = 7.9Hz), 7.21 (1H, dt, J = 9.0 and 2.1Hz), 7.32 - 7.39 (4H, m), 7.43 (1H, 
dd, J = 7.3 and L9Hz), 7.46 - 7.51 (2H, m), 7.68 (1H, d, J = 8.4Hz), 7.87 (1H, d, J = 1.3Hz), 
7.95 (1H, dd, J = 8.4 and 1.6Hz), 

< Example 40; Synthesis of l-Benzyl-6-ethoxycarbonyl-2-methylbenzimidazole (108) > 

By using the method of Production Example 14, 3-(N-benzylacetylamino)-4-nitro- 
ethylbenzoate was obtained from 3-acetylamino-4-nitro-ethylbenzoate (l.OOg) and benzyl 
bromide (1 .02g). Without purification, this material was changed to l-benzyl-6- 
ethoxycarbonyl-2-methylbenzimidazole (108) (0.7 lg) by using the method of Example 24. 
[Physical Characteristics of the Compound (108)] 

'H-NMR (CDCI3, 6): 1.39 (3H, t, J = 7.1Hz), 2.58 (3H, s), 4.38 (2H, q, J = 7.1Hz), 5.38 (2H, 
s), 7.05 (2H, dd, J = 8.3 and 1.8Hz), 7.28 - 7.33 (3H, m), 7.72 (1H, d, J = 8.4Hz), 7.98 (1H, 
dd, J - 8.4 and 1.5Hz), 8.02 (1H, d, J = 1.2Hz). 

< Example 41; Synthesis of l-(4-t-Butylbenzyl)-6-ethoxycarbonyl-2-methylbenzimidazole 

(109) > 

By using the method of Production Example 14, 3-[N-(4-t- 
butylbenzyl)acetylamino]-4-nitro-ethylbenzoate was obtained from 3-acetylamino-4-nitro- 
ethylbenzoate (l.OOg) and 4-t-butylbenzyl bromide (1.35g). Without purification of this 
material, a preliminarily purified material (1.60g) of l-(4-t-butylbenzyl)-6-ethoxycarbonyl-2- 
methylbenzimidazole (109) was obtained by using the method of Example 24. 

< Example 42; Synthesis of 6-Ethoxycarbonyl-2-methyl-l-(2-naphthylmethyl)benzimidazole 

(110) > 

By using the method of Production Example 14, 3-[N-(2- 
naphthylmethyl)acetylamino]-4-nitro-ethylbenzoate was obtained from 3-acetylamino-4- 
nitro-ethylbenzoate (1 ,00g) and 2-naphthylmethyl bromide (1 .32g). Without purification of 
this material, a preliminarily purified material (110) (1.28g) of 6-ethoxycarbonyl-2-methyl-l- 
(2-naphthylmethyl)benzimidazole was obtained by using the method of Example 24. 

< Example 43; Synthesis of l-(Biphenyl-4-ylmethyl)-6-ethoxycarbonyl-2-ethylbenzimidazole 



(111)> 

By using the method of Production Example 14, 3-[N-(biphenyl-4- 
ylmethyl) pr0 pionylamino]-4-nitro-eth)-lben Z oate was obtained from 4-nitro-3- 
propionylamino-ethylbenzoate (2.00g) and 4-chloromethylbiphenyl (2.28g) Without 
purification, this material was changed to l-(biphenyl-4-ylmethyl)-6-ethoxycarbonyl-?- 
ethylbenzimidazole (111) (2.07g) by using the method of Example 24. 
[Physical Characteristics of the Compound (111)] 

'H-NMR (CDCb, 5): 1.39 (3H, t, J = 7.2Hz), 1.45 (3H, t, J = 7.5Hz), 2.90 (2H q J = 7 5Hz) 
4.3S (2H, q, J = 7.2Hz), 5.43 (2H, ,), 7.10 (2H, d, J = S.3Hz), 7.33 - 7.36 (IH, m)', 7 43 (2H 
t, J = 7.4Hz), 7.51 - 7.56 (4H, m), 7.79 (IH, d, J = 8.5Hz). 7.80 (IH, dd. J - l .5 and 8 4Hz) ' 
8.05(lH,d,J=1.3Hz). ' J ' 

< Example 44; Synthesis of l-(2-Chlorobenzyl)-5.ethoxycarbonyl-2-methylbenzimidazole 

By using the method of Production Example 14, 4-[N-(2- 
chlorobenzyl)acetylamino]-3-nitro-ethylb e nzoate was obtained from 4-acetylamino-3-nitro- 
ethylbenzoate (3.15g) and 2-chlorobenzyl bromide (3.85g). Without purification this 
material was changed to l-(2-chlorobenzyl)-5-ethoxycarbonyl-2-methylbenzimid'azole (112) 
(2.54g) by using the method of Example 24. 
[Physical Characteristics of the Compound (112)] 

'H-NMR (CDCb. 5): 1.41 (3H, t, J = 7.1Hz), 2.59 (3H, s), 4.40 (2H, q, J = 7.1Hz), 5 43 (IH 
s), 6.43 (IH, d, J = 7.8Hz), 7.10 (IH, t, J = 7.5Hz), 7.19 (IH, d, J = 8.5Hz), 7.25 (IH m) ' 
7.46 (IH, d, J = 8.1Hz), 7.95 (IH, dd, J = 1.4 and 8.4Hz), 8.47 (lH,s). ' ' 

< Example 45; Synthesis of l-(2,6-Dichlorobenzyl)-6-ethoxycarbonyl-2- 
methylbenzimidazole (113) > 

By using the method of Production Example 14, 3-[N-(2 6- 
dichlorobenzyDacetylaminoJ^-nitro-ethylbenzoate was obtained from 3-acetylamino-4-nitro- 
ethylbenzoate (1.50g) and 2,6-dichlorobenzyl bromide (2.14g). Without purification this 
material was changed to l^chlon^^ 
(1 1 j) (0.91g) by using the method of Example 24. 
[Physical Characteristics of the Compound(113)] 

'H-NMR (CDCb. 8): 1.38 (3H, t, J = 7.1Hz), 2.64 (3H, s), 4.34 (2H, q, J = 7.1Hz) 5 61 (2H 
s), 7.30 (IH, dd, J = 7.6 and 8.5Hz), 7.40 (2H, d, J = 8.0Hz), 7.66 (IH, d, J = 8 4Hz) 7 87 ' 
(IH, d, J = 1.1Hz), 7.91 (IH, dd, J = 8.4 and 1.5Hz). 

< Example 46; Synthesis of 6-Ethoxycarbonyl-2-n-propyl-l-i-pr 0pyl benzimidazole (114) > 

m ,« ^ (2ml) ^ add6d t0 '-^^-^Wylbutyrylammo^e^lbenzoate - 

(0.06 g ), and the solution was stirred for 14 hours at 90°C. The reaction solution was 

concentrated under reduced pressure, and 0.05g of 6-ethoxycarbonyl-2-n-propyl-l-i- 



propylbenzimidazole (114) was obtained. 
[Physical Characteristics of the Compound( 1 1 4)] 

'H-NMR (CDC1 3 , 5): 1 .07 (3H, t, J = 7.4Hz), 1 .43 (3H, t, J = 7.0Hz), 1 .69 (6H, d, J = 6.9Hz), . 
1:85 ■ 1.92 (2H, m), 2.91 (2H, t, J = 7.7Hz), 4.41 (2H, q, J = 7.3Hz), 4.67 - 4.76 (1H, m), 7.72 
(1H, d, J = S.3Hz), 7.94 (1H, dd, J = 8.7 and 1.5Hz), 8.25 (1H, d, J = 1.2Hz). 

< Example 47; Synthesis of 2-Benzyl-6-ethoxycarbonyl-l-methylbenzimidazole (115) > 
60% sodium hydride (0.1 66g) was added to an N,N-dimethylformamide (10ml) 
solution of 4-nitro-3-phenylacetylamino-ethylbenzoate (0.924g) in an ice bath, and the 
solution was stirred for 1 hour at room temperature. Methyl iodide (0.50ml) was added to the 
solution and the solution was stirred for 1 hour at room temperature. The reaction solution 
was poured into cooled lN-hydrochloric acid, and extraction was performed with ethyl 
acetate twice. The organic layer was washed with lN-hydrochloric acid and then washed 
with water. After it was dried, its solvent was removed through evaporation under reduced 
pressure. The residuum was purified using silica gel column chromatography (eluate: ethyl 
acetate/hexane = 1/10 ~ 1/4), and thus, 4-nitro-3-[N-(methyl)phenylacetylamino]- 
ethylbenzoate (0.5 lOg) was obtained. Ethanol (2ml), acetic acid (1ml), and reduced iron 
(0.240g) were added to this material (0.1 48g), and it was refluxed for 2 hours. After the 
solids were separated through filtration and its filtrate was concentrated, it was purified using 
fractional thin film silica gel chromatography (development solvent: chloroform/ethyl acetate 
= 2/1), and thus, 0.090g of 2-benzyl-6-ethoxycarbonyl-l-methylbenzimidazole (115) was 
obtained. 

[Physical Characteristics of the Compound (115)] 

1 H-NMR (CDC1 3 , 5): 1.41 (3H, t, J = 7.1Hz), 3.63 (3H, s), 4.32 (2H, s), 4.40 (2H, q, J = 
7.1Hz), 7.21 - 7.26 (3H, m), 7.27 - 7.32 (2H, m), 7.72 (1H, d, J = 8.4Hz), 7.98 (1H, dd, J = 
1.5 and 8.4Hz), 8.03 (1H, d, J = 1.3Hz). 

< Example 48; Synthesis of l-(2,4-Dichlorobenzyl)-6-ethoxycarbonyl-2- 
methylbenzimidazole (1 1 6) > 

Under room temperature, an N,N-dimethylformamide (8ml) solution of 3- 
acetylamido-4-nitro-ethylbenzoate (1.50g) was dripped into the slurry of 60% sodium 
hydride (0.357g) and N,N-dimethylformamide (8ml), and the solution was stirred for 30 
minutes. Next, an N,N-dimethylformamide (8ml) solution of 2,4-dichlorobenzyl chloride 
(1.74g) was dripped into the solution, and the solution was stirred for 30 minutes. The 
reaction solution was poured into the mixture solution of diluted hydrochloric acid (50g) and 
ethyl acetate (60g), and its layers were separated. Obtained organic layer was washed with 
water (50g) twice. The organic layer was concentrated under reduced pressure, and 3.5g of 
preliminarily purified material of 3-[N-(2,4-dichlorobenzyl)acetylamino]-4-nitro- - 
ethylbenzoate was obtained. Without purification, this material was dissolved with ethanol 
(23ml) and acetic acid (12ml), then reduced iron (3.32g) was added to the solution, and the 



olunon was refluxed by heating for 6 hour, Using .filter aid, the solids were removed, and 
he filtrate was concentrated under reduced pressure. Ethyl acetate (60ml) and diluted 
hydrochloric acid (50ml) were added to the obtained residuum, and its layers were separated 
The organ,, layer was washed with saturated sodium hydrogencarbonate aqueous solution ' 
(50g), then washed with water (50g) twice, and concentrated under reduced pressure The 
obtained residuum was purified using silica gel column chromatography (eluate: hexane / 
ethyl acetate = 4/1-1/1) and, 0.94g of l-(2,4-dichlorobenzyl)-6-ethoxycarbonyl-2- 
methylbenzimidazole (116) was obtained. 
[Physical Characteristics of the Compound (116)] 

'H-NMRCCDCb, 5): 1.40 (3H, t, J = 7.1Hz), 2.56 (3H, s), 4.38 (2H, q, J = 7.1Hz), 5.41 (2H 
s), 6,4 (1H, d, J = 8.4Hz), 7.09 (1H, dd, J = 8.4 and 2.0Hz), 7.49 (1H, d, J = 2 0Hz) 7 75 ' 
(1H, d, J = 8.4Hz), 7.92 (1H, s), 8.00 (1H, dd, J = 8.5 and 1 .4Hz) 

< Example 49; Synthesis of 6-Carboxy-l-(4-chlorobenzyl)-2-n- P ropylbenzimidazole (117) > 

1 0% sodium hydroxide aqueous solution (3.57g), ethanol (5ml) and water (3 57g) 
were added to l-(4-chlorobenzyl)-6-ethoxycarbonyl-2-n- P ropylbenzimidazole (1.06g) and 
the solution was refluxed by heating for 1 hour. The acidity of the reaction solution was 
adjusted to pH 6 with 10% hydrochloric acid. The solution was concentrated under reduced 
pressure, ethanol was added to its obtained residuum, and the inorganic acid (MU KI ENN) 
was separated through filtration, The filtrate was concentrated under reduced pressure and 
0.80g of residuum was obtained. The residuum was purified with silica gel column 
chromatography (eluate: ethyl acetate / methanol = 4/1), and 0.63g of 6-carboxy-l-(4- 
chlorobenzyI)-2-n-propylbenzimidazole (117) was obtained. 
[Physical Characteristics of the Compound (117)] 

'H-NMR (DMSO-d6, 5): 0.96 (3H, t, J = 7.3Hz), 1.76 - 1.88 (2H, m), 3.10 -3 23 (2H m) 
5 83 (2H, s), 7.27 (2H, d, J - 8.4Hz), 7.44 (2H, d, J - ,4Hz), ,89 (1H, d, J = S.Li ^9 
(lH,d,J = 8.5Hz), 8.28 (1H,S) 

< Example 50; Synthesis of e-Carboxy-l-fflethyM-n-pmpylbenzimidazole (1 18) > 

m «> ». T* mCth ° d ° f EXamP ' e 4% ^^-'-^y'^n-propylbenzimidazcle 

S was obtained 6om 6 " ea ° xyc * b ° nyM - m ^ 

[Physical Characteristics of the Compound (118)] 
'H-NMR (DMSO-d6, 5): 1.00 (3H, J - 7.3Hz), 1.79 - 1.93 (2H, m ), 3.06 (3H, t J= 7 4Hz) 
3.92(3H,s),7.76(lH,d.J = 8.4H 2 ).7.97(lH,d,J-8.4Hz),8.31(,H.s). 

<Example51; Synthesis of 6-CaAoxy-2-n- P ropyl-l-i.p r op y ibe„ zim idazole(n9)> 
fll9H0 *^' h l m «^° tE ™»^. S-^oxy^-n-propyM-i-p^be,^^^ 
19) (0 045g) was obtamed from e-thoxycarbonyl^-n.propyM.i.p^^^ 

(U.045g). 



[Physical Characteristics of the Compound (119)] 

] H-NMR (CD 3 OD, 6): 0.9S (3H, t, J = 7.4Hz), 1.61 (6H, d, J = 6.9Hz), 1.74 - 1.82 (2H, m), 
2.S9 (2H, t, J = 7.5Hz), 3.21 - 3.24 (2H, m), 4.7S - 4.S3 (1H, m), 7.51 (1H, d, J = S.3Hz), 7.S4 
(1H, dd, J = 8.4 and 1 .5Hz), 8.26 (1H, s). 

< Example 52; Synthesis of l-n-Butyl-6-carboxy-2-n-propylbenzimidazole (120) > 

By using the method of Example 49, l-n-butyl-6-carboxy-2-n-propylbenzimidazole 
(120) (0.60g) was obtained from l-n-butyl-6-ethoxycarbonyl-2-n-propylbenzimidazole 
(O.Slg). 

[Physical Characteristics of the Compound (120)] 

'H-NMR (DMSO-d6, 5): 1.02 (3H, t, J = 7.3Hz), 1.17 (3H, t, J = 7.3Hz), 1.33-1.41 (2H, m), 
1.70 - 1.77 (2H, m), 1.85 - 1.93 (2H, m), 3.07 (2H, t, J = 7.6Hz), 4.42 (2H, t, J - 7.4Hz), 7.78 
(1H, d, J = 8.5Hz), 7.99 (1H, dd, J = 8.5 and 1.0Hz), 8.35 (1H, s), 13.13 (1H, s). 

< Example 53; Synthesis of 6-Carboxy-l-(2-chlorobenzyl)-2-methylbenzimidazole (121) > 

Ethanol (80ml) and 10% sodium hydroxide aqueous solution (37g) were added to 1- 
(2-chlorobenzyl)-6-ethoxycarbonyl-2-methylbenzimidazole (lO.Og), and the solution was 
refluxed for 4 hours. After the reaction solution was cooled, its acidity was adjusted to pH 6 
with 10% hydrochloric acid. The sediment was gathered, washed with water, dried under 
reduced pressure, and thus, 6-carboxy-l-(2-chlorobenzyl)-2-methylbenzimidazole (121) 
(8.30g) was obtained. 

< Example 54; Synthesis of 6-Carboxy-l-(2,6-dichlorobenzyl)-2-methylbenzimidazole (122) 
> 

By using the method of Example 53, 6-carboxy-l-(2,6-dichlorobenzyl)-2- 
methylbenzimidazole (122) (0.72g) was obtained from l-(2,6-dichlorobenzyl)-6- 
ethoxycarbonyl-2-methylbenzimidazole (0.90g). 
[Physical Characteristics of the Compound (122)] 

] H-NMR (DMSO-d6, 8): 2.60 (3H, s), 5.71 (2H, s), 7.46 (1H, t, J = 7.9Hz), 7.57 (3H, t, J - 
8.2Hz), 7.73 (2H, m), 12.57 (1H, s). 

< Example 55; Synthesis of 6-Carboxy-2-methyl-l-[2-(trifluoromethyl)benzyl]benzimidazole 
(123) > 

By using the method of Example 53, 6-carboxy-2-methyl-l-[2- 
(trifluoromethyl)benzyl]benzimidazole (123) (0.98g) was obtained from 6-ethoxycarbonyl-2- 
methyl- 1 -[2-(trifluoromethyl)benzyl]benzimidazole ( 1 . 1 7g). 
[Physical Characteristics of the Compound (123)] 

] H-NMR (DMSO-d6 s 5): 2.49 (3H, s), 5.70 (2H, s), 6.46 - 6.51 (1H, m), 7.51 (2H, m), 7.65 - 
(1H, d, J = 8.4Hz), 7.81 (1H, dd, J = 1.4 and 8.4Hz), 7.82 - 7.87 (1H, m), 7.91 (1H, s). 



< Example 56; Synthesis of 6-Carboxy-2-methvl-l U (tria„ nrn .1 nu », ■ . 
^ p4 ^ •> -mem> j i-H-(tnfluoromethyl)benzyI]ben2imida2o]e 

By using the method of Example 53, 6-carboxy-2-methyl-l -[4- 
(trifluoromethyDbenzylJbcnzimidazole (124) (1.07g) was obtained from 6-ethoxycarbonyl-- 
methyl-l-[4-(tnfluoromethyI)benzyl]benzimidazole (1.22g). 
[Physical Characteristics of the Compound (124)] 

'H-NMR (DMSO-d6, 5): 2.85 (3H, .), 5.92 (2H, s), 7.50 (2H, d, J - 8.1Hz), 7.74 (2H d J = 
8.1Hz),7.88(lH,d,J = S.5Hz ) ,8.07(lH ) d,J = 8.5Hz),8.31(lH,s),13.3(lH,brs).' ' 

< Example 57; Synthesis of 6-Carboxy-l-(3,4-dichlorobenzyl)-2-methylbenzimidazole (125) 

By using the method of Example 53, 6-carboxy-l-(3,4-dichlorobenzyl)-2- 
methylbenzimidazole (125) (0.55g) was obtained from l-(3,4-dichlorobenzyl)-6- 
ethoxycarbonyl-2-methylbenzimidazole (0.76g). 
[Physical Characteristics of the Compound (125)] 

'H-NMR (DMSO-d6, 8): 2.56 (3H, s), 5.61 (2H, s), 6.98 (,H, dd, J - 8.4 and I.9Hz), 7 46 
OH, d, J - 1.9Hz), 7.59 (IH, d, J - 8.3Hz), 7.63 (IH, d, J - 8.4Hz), 7.81 (IH, dd J = 8 4and 
1.4Hz), 8.07 (lH,s), 12.76 (IH, s). " 

< Example 58; Synthesis of l-Benzyl-6-carboxy-2-n-propyIbe„zimida 2 ole (126) > 

10% sodium hydroxide aqueous solution (3.6Ig), ethanol (5ml), and water (3ml) 
were added to l-benzyl-6-e.ho X ycarbony.-2-„.p r op yl bem:imidazol e (0.97g), and the solution 
was refluxed by heating for one hour. The acidity of the reaction solution was adjusted to 
pH 6 wtth 10% hydrochloric acid. The solution was concentrated under reduced pressure 
ethanol was added to the obtained residuum, and 4, inorganic salt was separated through' 
filtration. The filtrate was concentrated under reduced pressure, and l-benzyl-6-carboxy-2-„- 
propylbenzimidazole (126) (0.85g) was obtained. 
[Physical Characteristics of the Compound (126)] 

'H-NMR(DMSO-d6,5):0.94(3H,U = 7.4Hz),1.73-1.81(2H,m),2.85(2H , J = 
7.3Hz), 5.59 (2H, s), 7.07 (2H, dd, J - U and 8.3Hz). 7.27 (IH. U - 7 3Hz) 7 33 (2H t J - 
7.4Hz), 7.65 (IH, d, J > 8.4Hz), 7.79 (,H, dd, , = ,.5 and 8.^, 8.04 (lH,t _ 

< Example 59; Synthesis of 6-Carboxy-l-(3-chlorobenzyI)-2-n- P r„ P ylbenzunidazole (127) > 

By using the method of Example 58, 6-carboxy.l-(3-chlorobenzyl)-2-n- 
propylbenzimidazole (127) (0.35g) was obtained from H3-chlorobenzy,)-6-etho*ycarbonyl. 
2-n-propylbenzimidazole (0.57g). 
[Physical Characteristics of the Compound (127)] 

'H-NMR (DMSO-d6, 8); 0.94 (3H, ,, J = 7.3Hz), 1.70 - 1.79 (2H, m), 2.83 (2H t J = 7 4Hz) 
>■» (2H, s), 6.94 (,H, s), 7.15 (IH, s), 7.34 (2H, d, J. 4.4Hz), 7.59 (IH d , = 8 4Hz ' 7^ 
(IH, d, J = 8.1Hz), 8.02 (lH,s). 8.4Hz),7.81 



* 

< Example 60; Synthesis of 6-Carboxy-2-methyl-l-(2-nitrobenzyI)benzimidazole (12S) > 

By using the method of Example 5S, 6-carboxy-2-methyM-(2- 
nitrobenzyl)benzimidazole (128) (0.35g) was obtained from 6-ethoxycarbonyl-2-methyl-l-(2-' 
nitrobenzyl)benzimidazoIe (0.61 g). 
[Physical Characteristics of the Compound (128)] 

'H-NMR (DMSO-d6, 5): 2.51 (3H, s), 5.96 (2H, s), 6.33 (1H, d, J = 7.0Hz), 7.55 - 7.62 (2H, 
m), 7.66 (1H, d, J = 8;3Hz), 7.81 (1H, d, J = S.4Hz), 8.06 (1H, s), 8.24 (1H, d, J = 7.0Hz), 
12.66 (1H, s). 

< Example 61; Synthesis of 6-Carboxy-l-(2-chlorobenzyl)-2-methylbenzimidazole (121) > 

Ethanol (15ml) and 5% sodium hydroxide aqueous solution (10.6g) were added to 1- 
(2-chlorobenzyl)-6-ethoxycarbonyl-2-methylbenzimidazole (1.456g), and the solution was 
refluxed for 1 hour. After the reaction solution was cooled, its acidity was adjusted to pH 6 
with 10% hydrochloric acid. The sediment was gathered, washed with water, dried under 
reduced pressure, and thus, 6-carboxy-l-(2-chlorobenzyl)-2-methylbenzimidazole (121) 
(0.645g) was obtained. 

< Example 62; Synthesis of 6-Carboxy-l-(2,4-dichlorobenzyl)-2-methylbenzimidazole (129) 

> 

10% sodium hydroxide aqueous solution (3.10g) and ethanol (10ml) were added to 
l-(2,4-dichlorobenzyl)-6-ethoxycarbonyl-2-methylbenzimidazole (0.94g), and the solution 
was refluxed by heating for 1 hour. Its acidity was adjusted to pH 6 with 10% hydrochloric 
acid. The precipitated crystals were separated through filtration, dried, and thus, 0.68g of 6- 
carboxy-l-(2,4-dichlorobenzyl)-2-methylbenzimidazole (129) was obtained. 
[Physical Characteristics of the Compound (129)] 

! H-NMR (DMSO-d6, 8): 2.52 (3H, s), 5.61 (2H, s), 6.54 (1H, d, J = 8.4Hz), 7.33 (1H, dd, J = 
8.4 and 2.1Hz), 7.64 (1H, d, J = 8.4Hz), 7.74 (1H, d, J = 2.1Hz), 7.81 (1H, dd, J = 8.4 and 
1.5Hz), 7.98 (1H, s), 12.72 (1H, s). 

< Example 63; Synthesis of l-(Biphenyl-4-ylmethyl)-6-carboxy-2-methylbenzimidazole 
(130) > 

By using the method of Example 53, l-(biphenyl-4-ylmethyl)-6-carboxy-2- 
methylbenzimidazole (130) (0.83g) was obtained from l-(biphenyl-4-ylmethyl)-6- 
ethoxycarbonyl-2-methylbenzimidazole (1.1 Og). 
[Physical Characteristics of the Compound (130)] 

! H-NMR (DMSO-d6, 5): 2.53 (3H, s), 5.61 (2H, s), 7.18 (2H, d, J = 8.2Hz), 7.34 (1H, m), 
7.43 (2H, m), 7.62 (5H, m), 7.79 (1H, dd, J = 1.6 and 8.5Hz), 8.09 (1H, d, J = 1.0Hz), 12.72 - 
(1H, br s). 



< Example 64; Synthesis of 1 -(4-t-Butylbenzyl)-6-carboxy-2-methylbenzimidazole ( 1 3 1 ) > 

By using the method of Example 53, l-(4-t-butylbenzyl)-6-carboxy-2- 
methylbenzimidazole (131) (0.55g) was obtained from l-(4-t-butylbenzyl)-6-ethoxycarbonyl- 
2-methylbenzimidazole (1 .34g). 
[Physical Characteristics of the Compound (131)] 

'H-NMR (DMSO-d6, 5): 1.22 (9H, s), 2.57 (3H, s), 5.52 (2H, s), 7.03 (2H, d, J = 8.2Hz), 
7.35 (1H, d, J = 8.3Hz), 7.60 (1H, d, J = 8.4Hz), 7.7S (1H, dd, J = 8.4 and 1.5Hz), 8.06 (1H, 
s), 12.71 (1H, s). 

< Example 65; Synthesis of 6-Carboxy-2-methyl-l-(2-methylbenzyl)benzimidazole (132) > 

By using the method of Example 53, 6-carboxy-2-methyl-l-(2- 
methylbenzyl)benzimidazole (132) (0.49g) was obtained from 6-ethoxycarbonyl-2-methyl-l- 
(2-methylbenzyl)benzimidazole (0.81g). 
[Physical Characteristics of the Compound (132)] 

'H-NMR (DMSO-d6, 5): 2.41 (3H, s), 2.48 (3H, s), 5.55 (2H, s), 6.14 (1H, d, J = 7.6Hz), 
7.02 (1H, t, J = 7.4Hz), 7.17 (1H, t, J = 7.3Hz), 7.26 (1H, d, J = 7.4Hz), 7.65 (1H, d, J = 
8.4Hz), 7.81 (1H, dd, J = 8.4 and 1.4Hz), 7.97 (1H, d, J = 1.1Hz), 12.71 (1H, s). 

< Example 66; Synthesis of 6-Carboxy-l-(2-methoxybenzyl)-2-methylbenzimidazole (133) 
> 

By using the method of Example 53, 6-carboxy-l-(2-methoxybenzyl)-2- 
methylbenzimidazole (133) (l.OOg) was obtained from 6-ethoxycarbonyl-l-(2- 
methoxybenzyl)-2-methylbenzimidazole (1.63g). 
[Physical Characteristics of the Compound (133)] 

'H-NMR (DMSO-d6, 5): 2.55 (3H, s), 3.81 (3H, s), 5.42 (2H, s), 6.77 (1H, m), 6.85 (1H, m), 
7.05 (1H, m), 7.28 (1H, m), 7.58 (1H, m), 7.76 (1H, m), 7.99 (1H, s), 12.65 (1H, br s). 

< Example 67; Synthesis of 6-Carboxy-l-(4-rnethoxybenzyl)-2-methylbenzirnidazole (134) > 

By using the method of Example 53, 6-carboxy-l-(4-methoxybenzyl)-2- 
methylbenzimidazole (134) (0.99g) was obtained from 6-ethoxycarbonyl-l-(4- 
methoxybenzyl)-2-methylbenzimidazole (1 .27g). 
[Physical Characteristics of the Compound (134)] 

'H-NMR (DMSO-d6, 5): 2.86 (3H, s), 3.71 (3H, s), 5.69 (2H, s), 6.92 (2H, d, J = 8.4Hz), 
7.27 (2H, d, J = 8.4Hz), 7.84 (1H, d, J = 8.5Hz), 8.04 (1H, d, J = 8.5Hz), 8.33 (1H, s), 13.25 
(1H, br t). 

< Example 68; Synthesis of 6-Carboxy-2-methyl-l-[2-(benzenesulfonylmethyl)benzyl] 
benzimidazole (135) > _ 

By using the method of Example 53, 6-carboxy-2-methyl- 1 -[2- 
(benzenesulfonylmethyl)benzyl]benzimidazole (135) (0.74g) was obtained from 6- 



eihoxycarbonyl-2-methyl-l-[2-(benzenesulfonylmethyl)benzyl]benzim (O.S9g). 
[Physical Characteristics of the Compound (135)] 

'H-NMR (DMSO-d6, 5): 2.44 (3H, s), 4.99 (2H, s), 5.71 (2H, s), 6.0S (1H, d, J = 6.5Hz), 
7.12 - 7.20 (3H, m), 7.64 - 7.70 (3H, m), 7.77 - 7.83 (2H, m), 7.S9 (2H, s), 7.90 (1H, s), 12.71 
(1H, s). 

< Example 69; Synthesis of 6-Carboxy-l-(2-cyanobenzyl)-2-methylbenzimidazole (136) > 

By using the method of Example 53, 6-carboxy-l-(2-cyanobenzyl)-2- 
methylbenzimidazole (136) (1.14g) was obtained from l-(2-cyanobenzyl)-6-(2- 
cyanobenzyloxycarbonyl)-2-methylbenzimidazole (2.04g). 
[Physical Characteristics of the Compound (136)] 

'H-NMR (DMSO-d6, 5): 2.54 (3H, s), 5.80 (2H, s), 6.78 (1H, d, J = 7.8Hz), 7.51 (1H, t, J = 
7.4Hz), 7.61 (1H, dt, J = 7.8 and 1.2Hz), 7.64 (1H, d, J = 8.4Hz), 7.80 (1H, dd, J = 8.4 and 
1.5Hz), 7.94 (1H, d, J = 6.7Hz), 8.00 (1H, d, J = 1.1 Hz), 12.70 (1H, s). 

< Example 70; Synthesis of 6-Carboxy-l-(biphenyl-2-ylmethyl)-2-methylbenzimidazole 

(137) > 

By using the method of Example 53, 6-carboxy-l-(biphenyl-2-ylmethyl)-2- 
methylbenzimidazole (137) (1.07g) was obtained from l-(biphenyl-2-ylmethyl)-6- 
ethoxycarbonyl-2-methylbenzimidazole (1 .3 lg). 
[Physical Characteristics of the Compound (137)] 

] H-NMR (DMSO-d6, 6): 2.32 (3H, s), 5.45 (2H, s), 6.61 (1H, d, J = 7.7Hz), 7.26 (1H, dt, J = 
7.7 and 1.4Hz), 7.31 (1H, dd, J = 7.5 and 1.3Hz), 7.36 (1H, dt, J = 7.5 and 0.7Hz), 7.40 - 7.46 
(1H, m), 7.46 - 7.52 (4H, m), 7.57 (1H, d, J = 8.4Hz), 7.76 (1H, dd, J = 7.9 and 1.5Hz), 7.86 
(1H, d,J=1.2Hz), 12.72 (1H, s). 

< Example 71; Synthesis of l-Benzyl-6-carboxy-2-methylbenzimidazole (138) > 

By using the method of Example 53, l-benzyl-6-carboxy-2-methylbenzimidazole 

(138) (0.59g) was obtained from l-benzyl-6-ethoxycarbonyl-2-methylbenzimidazole (0.7 lg). 
[Physical Characteristics of the Compound (138)] 

! H-NMR (DMSO-d6, 5): 2.56 (3H, s), 5.57 (2H, s), 7.11 (1H, d, J = 8.0Hz), 7. 27 (1H, t, J = 
7.2Hz), 7.32 - 7.35 (2H, m), 7.61 (1H, d, J = 8.3Hz), 7.79 (1H, dd, J = 8.4 and 1.3Hz), 8.06 
(1H, s), 12.75 (1H, s). 

< Example 72; Synthesis of 6-Carboxy-2-methyl-l-(2-naphthylmethyl)benzimidazole (139) 
> 

By using the method of Example 53, 6-carboxy-2-methyl-l-(2- 
naphthylmethyl)benzimidazole (139) (0.80g) was obtained from 6-ethoxycarbonyl-2-methyl— 
l-(2-naphthylmethyl)benzimidazole (1 .28g). 
[Physical Characteristics of the Compound (139)] 



•H-NMR £MSOd6. 5): 2.61 (3H, s), 5.74 (2H, s), 7.29 (,H, d, J - S.6Hz), 7.46 - 7 52 P U 
-X 7.9 (,H. s), ,63 OH, d, J - 8.3Hz), 7.78 - 7.92 (4H. m), 8.09 (1H, s), ,2.68 (,H s) " 

< Example 73; Synthesis of , -(Biphen y I-4- y l m ethyl)-6-carbox y -2-eth y ,benzi m ida 2 ole (,40) 

By using the method of Example 53, Hbiphenyl-4-y,methyl)-6-carboxy-?- 
ethylbenzimtdazole (,40) (1.70g) was obtained from l-(biphenyl-4-ylmethy])-6- " 
ethoxycarbonyl-2-ethylbenzimidazole (2.07g). 
[Physical Characteristics of the Compound (140)] 

"H-NMR (DMSO-d6, 8): ,.32 (3H, ,, J = 7.4H 2 ). 2.94 (2H, q , , . 7.5Hz), 5.63 (2H s) 7 ,6 
H, d, J - 8.2Hz). 7.34 (,H, ,, , - 7.4Hz), 7.44 (2H, , J = 7.5Hz). 7.60 - 7 78 (5H m) 7 81 
OH, dd, J = 1 .4 and 8.4Hz). 8.10 (1H, d, J = I.2Hz), 12.73 (1H, s). 

< Example 74; Synthesis of 5-Carbo Xy .K2.ch,o ro be„ zy ,). 2 . m e 1 hy.be„z i midazo, e (141) > 
By usmg the method of Example 53, 5-carboxy-l-(2-chlorobenz y l)-9- 

[Physical Characteristics of the Compound (141)] 

'H-NMR (DMSO-d6, 8): 2.49 (3H s} 5 57PW .n/m^ 

, j. yjn, s), :>.:>/ s), 6.53 (1H, d, J = 7 8Hz"> 7 I? nu a t 

a"d?; 7 16 ( "';' J = 7 - 6H2X ™<""'-"«* 7.540^,^8.0^ S 
0H,dd, J= 1.6 and 8.5Hz), 8.16 (1H, d, J - 1.3Hz), 12.71 (lH,brs). 

< Example 75; Synthesis of S-Carboxy^-memyJ-l^-nitrobenzyl^enzimidazole (142) > 

By using the method of Example 53, 5-carboxy-2-methyl-l-(2- 
nitrobenzyObenzimidazole (142).(0.15 g ) was obtained from 5-ethoxycarbonyl-2-methyM (2 
mtrobenzyI)benzimidazole (0.26g). Y ( 

[Physical Characteristics of the Compound (142)] 

'H-NMR (DMSO-d6, 5): 2.49 (3H, s), 5.91 (2H. s), 6.36 (1H, dd, J. 7.2 and 1.8Hz) 7 52 

4 J = 8 5H ^ 7 55 - 7.«2 (2H, m), 7.77 ( 1H , dd, J = 8.5 and 1 5Hz) 8 18 111 ) 
1.3Hz), 8.24 (lH.dd.J- 7.4 and 1.6Hz), 12.69(lH,s). &«<lH.d.J- 

< Example 76; Synthesis of 2-Be„zy,-5-caAoxy- 1 - ( 2- c bJorob^y 1 )be m imi d azole (143) > 

By using the method of Example 53, 2-benzyl-5-carboxy-l-(2- 
chlorohenzyljbenzimidazole (143) (0.488g) was obtained from 2-benzyM-(2-ehlorobenzyl) 
5-ethoxycarbonylbenzimidazole(0.635g). cmoroDenzyl). 
[Physical Characteristics of the Compound (142)] 

7.10- 7.29 (6H,m), 7.39 (1H, d, J - 8.6Hz), 7.47 (1H d J»79Hzl 7 7«7m J, 
and8.6Hz), 8.21 (1H, d, J= 1.2Hz), 12.7! ( IH , br s) ' ~ 



^ < Example 77; Synthesis of 2-Benzyl-6-carboxy-l-(2-chlorobenzyl)benzimidazoIe (144) > 
By using the method of Example 53, 2-benzyI-6-carboxy-l-(2- 
chlorobenzyl)benzimidazole (144) (0.7S0g) was obtained from 2-benzyl-l-(2-chlorobenzyl)- 
6-ethoxycarbonylbenzimidazole (1 .00g). 
[Physical Characteristics of the Compound (144)] 

] H-NMR(DMSO-d6,5): 4.29 (2H,s), 5.63 (2H. s), 6.28 (1H, d, J = 7.SHz), 7.07(lH,t,J 
= 7.6Hz), 7.15 (lH,m), 7.19 - 7.29 (5H, m), 7.49 (1H, d, J = 7.4Hz), 7.70(lH,d,J = 
8.4Hz), 7.81 (lH,d, J = S.4Hz), 7.91 (lH,s), 12.73 (1H, br s). 

< Example 78; Synthesis of 2-Benzyl-5-carboxy-l-(2,4-dichlorobenzyl)benzimidazole (145) 
> 

By using the method of Example 53, 2-benzyl-5-carboxy-l-(2,4- 
dichlorobenzyl)benzimidazole (145) (0.40g) was obtained from 2-benzyl-l-(2,4- 
dichlorobenzyl)-5-ethoxycarbonylbenzimidazole (0.50g). 
[Physical Characteristics of the Compound (145)] 

'H-NMR (DMSO-d6, 6): 4.28 (2H, s), 5.55 (2H. s), 6.19 (1H, d, J = 8.4Hz), 7.08 - 7.22 
(6H, m), 7.41 (1H, d, J = 8.4Hz), 7.62 (1H, d, J = 2.2Hz), 7.79 (1H, dd, J = 1.5 and 8.6Hz), 
8.22 (lH,s), 12.72 (lH,brs). 

< Example 79; Synthesis of 2-Benzyl-6-carboxy-l-(2,4-dichlorobenzyl)benzimidazole (146) 
> 

By using the method of Example 53, 2-benzyl-6-carboxy-l-(2,4- 
dichlorobenzyl)benzimidazole (146) (0.35g) was obtained from 2-benzyl-l-(2,4- 
dichlorobenzyl)-6-ethoxycarbonylbenzimidazole (0.48g). 
[Physical Characteristics of the Compound (146)] 

] H-NMR(DMSO-d6,5): 4.30 (2H, s), 5.61 (2H. s), 6.19 (1H, d, J = 8.4Hz), 7.09-7.22 
(6H,m), 7.64 (1H, d, J = 2.1Hz), 7.71 (1H, d, J = 8.4Hz), 7.82 (1H, dd, J = 1.5 and 8.4Hz), 
7.94 (1H, d, J= 1.2Hz), 12.78 (1H, br s). 

< Example 80; Synthesis of l-(Biphenyl-4-ylmethyl)-6-carboxy-2- 
trifluoromethylbenzimidazole (147) > 

By using the method of Example 53, l-(biphenyl-4-ylmethyl)-6-carboxy-2- 
trifluoromethylbenzimidazole (147) (0.483g) was obtained from l-(biphenyl-4-ylmethyl)-6- 
ethoxycarbonyl-2-trifluoromethylbenzimidazole (0.690g). 
[Physical Characteristics of the Compound (147)] 

] H-NMR (DMSO-d6, 5): 5.87 (2H, s), 7.18 (2H, d, J = 8.2Hz), 7.35 (1H, t, J = 7.4Hz), 
7.44 (2H, t, J = 7.5Hz), 7.60 - 7.67 (4H, m), 7.98 (2H, d, J = 0.7Hz), 8.32 (1H, s), 13.15 
(lH,s). 



< Example 81; Synthesis of l-(Biphenyl-4-ylmethyl)-5-carboxy-2- 



trifluoromethylbenzimidazole (148) > 

By using the method of Example 53, l-(biphenyl-4-y!methyl)-5-carboxy-2- 
trifluoromethylbenzimidazole (148) (0.270g) was obtained from l-(biphenyl-4-ylmethyl)-5- 
ethoxycarbonyl-2-trifluoromethylbenzimidazole (0.3Sg). 
[Physical Characteristics of the Compound (14S)] 

! H-NMR (DMSO-d6, 5): 5.80 (2H,s), 7.19 (2H, d, J = 6.3Hz), 7.35 (1H, t, J = 7.2Hz), 
7.43 (2H, t, J = 7.3Hz), 7.S2 (1H, d, J = S.7Hz), 8.04 (1H, d, J = 8.7Hz), 8.45 (lH,s). 

< Example 82; Synthesis of 5-Ethoxycarbonyl-2-methylbenzimidazole (149) > 

Reduced iron (6.64g), ethanol (48ml) and acetic acid (24ml) were added to 3- 
acetylamino-4-nitro-ethylbenzoate (3.00g), and the solution was refluxed by heating for 12 
hours. Solid materials were removed using filter aid, and the filtrate was concentrated under 
reduced pressure. Ethanol (100ml) and 35% hydrochloric acid (5.2g) were added to the 
residuum and the solution was refluxed by heating for five hours. The reaction solution was 
neutralized with sodium hydrogencarbonate (6.3g). The filtrate obtained through filtration 
was concentrated under reduced pressure. Ethyl acetate (70ml) and water (70ml) were added 
to the obtained residuum, and the solution was separated. The organic layer was washed with 
water three times and extraction was performed on the aqueous layer using ethyl acetate three 
times. By concentrating the obtained organic layer under reduced pressure, 1.53g of 5- 
ethoxycarbonyl-2-methylbenzimidazole (149) powder was obtained. 
[Physical Characteristics of the Compound (149)] 

J H-NMR (CDCI3, 5): 1.41 (3H, t, J = 6.9Hz), 2.67 (3H, s), 4.40 (2H, q, J = 7.1Hz), 7.55 
(1H, d, J = 8.4Hz), 7.96 (1H, dd, J = 8.4 and 1.5Hz), 8.27 (1H, d, J = 1.4 Hz). 

< Example 83; Synthesis of 2-Benzyl-5-ethoxycarbonylbenzimidazole (150) > 

A mixture of 3-nitro-4-phenylacetylamino-ethylbenzoate (3.60g), ethanol (47ml), 
acetic acid (23ml) and reduced iron (6.4g) was refluxed by heating for four hours. Solids 
were separated through filtration and the filtrate was concentrated. Ethanol (50ml) and 35% 
hydrochloric acid (5g) were added to the residuum and the solution was stirred for 40 hours 
as it was refluxed by heating. The solution was neutralized with sodium hydrogencarbonate 
and chloroform extraction was performed. The organic layer was concentrated under reduced 
pressure and then purified using silica gel column chromatography. Thus, 2.30g of 2-benzyl- 
5-ethoxycarbonylbenzimidazole (150) was obtained. 
[Physical Characteristics of the Compound (150)] 

'H-NMRCCDCU.S): 1.39 (3H, t, J = 7.1Hz), 4.26 (2H, s), 4.37 (2H, q, J = 7.1Hz), 7.22- 
7.36 (5H, m), 7.50 (1H, d, J = 8.6Hz), 7.94 (1H, dd, J = 1.5 and 8.6Hz), 8.23 (1H, d, J = 
1.3Hz). 

< Examples 84 and 85; Syntheses of 6-Ethoxycarbonyl-2-m ethyl- l-(2-nitrobenzyl) 
benzimidazole (151) and 5-Ethoxycarbonyl-2-methyl-l-(2-nitrobenzyl)benzimidazole (152) 



> 

N,N-dimethylformamide (15ml), 2-nitrobenzyl bromide (1.59g) and sodium 
hydrogencarbonate (1.23g) were. added to 5-ethoxycarbonyl-2-methylbenzimidazble (l.OOg) 
and the solution was heated for one hour at 60°C. After adding ethyl acetate (70ml) and 
water (70ml) and separating the solution, the organic layer was washed with water three 
times and extraction was performed on the aqueous layer using ethyl acetate three times. By 
concentrating the obtained organic layer under reduced pressure, a mixture of 6- 
ethoxycarbonyl-2-methyl-l-(2-nitrobenzyl)benzimidazole and 5-ethoxycarbonyl-2-methyl-l- 
(2-nitrobenzyl)benzimidazole was obtained. Purification using medium pressure silica gel 
column chromatography (eluate: hexane/ethyl acetate = 1/4- 0/100) produced 6- 
ethoxycarbonyl-2-methyl-l-(2-nitrobenzyl)benzimidazole (151) (0.614g) and 5- 
ethoxycarbonyl-2-methyl-l-(2-nitrobenzyl)benzimidazole (152) (0.259g). 
[Physical Characteristics of the Compound (151)] 

^-NMRCCDCl^S): 1.38 (3H, t, J = 7.2Hz), 2.56 (3H, s), 4.37 (2H, q, J = 7.1Hz), 5.84 
(2H,s), 6.41 (lH,d, J = 6.8Hz), 7.44 - 7.53 (2H, m), 7.78 (1H, d, J = 8.6Hz), 7.88 (lH,s), 
8.02 (1H, dd, J = 8.3 and 1.5Hz), 8.30 (1H, dd, J =7.9 and 1.5Hz). 
[Physical Characteristics of the Compound (152)] 

'H-NMR (CDCU, 5): 1.42 (3H, t, J = 7.0Hz), 2.56 (3H, s), 4.40 (2H, q, J = 7.0Hz), 5.80 
(2H, s), 6.43 (1H, dd, J = 7.6 and 1.0Hz), 7.14 (1H, d, J = 8.3Hz), 7.45 - 7.53 (2H, m), 
7.95 (1H, dd, J = 8.4 and 1.5Hz), 8.27 (1H, dd, J = 8.0 and 1.7Hz), 8.48 (1H, d, J = 1.2Hz). 

< Examples 86 and 87; Syntheses of 2-Benzyl-l-(2-chlorobenzyl)-6- 
ethoxycarbonylbenzimidazole (153) and 2-Benzyl-l-(2-chlorobenzyl)-5- 
ethoxycarbonylbenzimidazole (154) > 

By using the method of Examples 84 and 85, 2-benzyl-l-(2-chlorobenzyl)-6- 
ethoxycarbonylbenzimidazole (153) (1.06g) and 2-benzyl-l-(2-chlorobenzyl)-5- 
ethoxycarbonylbenzimidazole (154) (0.640g) were obtained from 2-benzyl-5- 
ethoxycarbonylbenzimidazole (2.37g) and 2-chlorobenzyl bromide (3.94g). 
[Physical Characteristics of the Compound (153)] 

*H-NMR (CDCI3, 5): 1.83 (3H,,t, J = 7.1Hz), 4.23 (2H, s), 4.35 (2H, q, J = 7.1Hz), 5.36 
(2H, s), 6.23 (1H, d, J = 7.8Hz), 6.97 (1H, d, J = 7.6Hz), 7.1 1 - 7.45 (7H, m), 7.85 (1H, d, 
J - 8.5Hz), 7.91 (1H, s), 8.02 (1H, dd, J =1.2 and 8.6Hz). 
[Physical Characteristics of the Compound (154)] 

'H-NMR (CDCI3, 5): 1.41 (3H, t, J = 7.1Hz), 4.25 (2H, s), 4.41 (2H, q, J = 7.1Hz), 5.33 
(2H,s), 6.22 (lH,d, J = 6.9Hz), 6.97 (1H, t, J = 7.6Hz), 7.12 - 7.28 (7H, m), 7.40(lH,d,J 
= 8.0Hz), 7.95(lH,dd,J=L6and8.6Hz), 8.60 (1H, d, J= 1.4Hz). 

< Examples 88 and 89; Syntheses of 2-Benzyl-l-(2,4-dichlorobenzyl)-6- 
ethoxycarbonylbenzimidazole (155) and 2-Benzyl-l-(2,4-dichlorobenzyl)-5- 
ethoxycarbonylbenzimidazole (1 56) > 



By using the method of Examples 84 and 85, 2-benzyl-l-(2,4-dichlorobenzyl)-6- 
ethoxycarbonylbenzimidazole (155) (0.49g) and 2-benzyl-l-(2,4-dichlorobenzyl)-5- 
v ethoxycarbonylbenzimidazole (156) (0.52g) were obtained from 2-benzyl-5- 
ethoxycarbonylbenzimidazole (2.37g) and 2,4-dichlorobenzyl bromide (4.45g). 
[Physical Characteristics of the Compound (155)] 

'H-NMR(CDC1 3 ,5): 1.39 (3H, t), 4.24 (2H, s), 4.37 (2H,q), 5.32 (2H, s), 6.08 (1H d J = 
8.3Hz), 6.90 (lH,d, J = 8.4Hz), 7.12 - 7.24 (5H, m), 7.41 (IH.s), 7.84 (1H, d, J = 8 4Hz) 
7.8S(lH,s), 8.03 (lH,d, J = 8.4Hz). 
[Physical Characteristics of the Compound (156)] 

'H-NMR (CDC1 3 , 5): 1.42 (3H, t, J = 7.1Hz), 4.25 (2H, s), 4.41 (2H, q, J = 7.1Hz), 5.28 
(2H,s), 6.07 (lH,d, J = 8.4Hz), 6.90 (1H, dd, J = 1.9 and 8.4Hz), 7.08 - 7.28 (6H,'m), 
7.40 (lH,d, J = 2.1Hz), 7.96 (!H,dd, J =1.3 and 8.3Hz), 8.56 (1H, d, J = 0.9Hz). ' 

< Example 90; Synthesis of 5-Ethoxycarbonyl-2-trifluoromethylbenzimidazole (157) > 
To a methanol (100ml) solution of 3-amino-4-nitro-ethylbenzoate (4.00g), 5% 
palladium/carbon (0.50g) was added, and the solution was stirred for 12 hours at 50°C under 
a nitrogen environment. Solids were separated through filtration. Concentration of the 
filtrate produced 3,4-diamino-ethylbenzoate. Trifluoroacetic acid (20ml) was added to this 
material, and the solution was stirred for two hours at 60°C. The reaction solution was 
concentrated and chloroform was added. Precipitated crystals were separated through 

filtration and dried. Thus, 4.46g of S-ethoxycarbonyl^-trifluoromethylbenzimidazo'le (157) 
was obtained. 

[Physical Characteristics of the Compound (157)] 

'H-NMR (DMSO-d6, 8): 1 .36 (3H, t, J = 7.0Hz), 4.36 (2H, q, J = 7.0Hz), 7.82 (1H d J = 
8.5Hz), 7.99 (1H, dd, J = 1.5 and 8.7Hz), 8.33 (1H, s). 

< Examples 91 and 92; Syntheses of l-(Biphenyl-4-ylmethyl)-6-ethoxycarbonyl-2- 
trifluoromethylbenzimidazole (158) and l-(Biphenyl-4-ylmethyl)-5-ethoxycarbonyl-2- 
trifluoromethylbenzimidazole (159) > 

By using the method of Examples 84 and 85, 1 -(biphenyl-4-ylmethyl)-6- 
ethoxycarbonyl-2-trifluoromethylbenzimidazole (158) (0.69g) and l-(biphenyl-4-ylmethyl)- 
5-emoxycarbonyl-2-trifluoromethylbenzimidazole (159) (0.38g) were obtained from 5- 

ethoxycarbonyl-2-trifluoromethylbenzimidazole (2.00g) and 4-bromomethylbiphenyl 
(10.08g). 

[Physical Characteristics of the Compound (158)] 

'H-NMR(CDC1 3 ,5): 1.39 (3H,t), 4.38 (2H, q), 5.64 (2H, s), 7.18 (2H, d, J = 8.2Hz) 7 34 
OH,t,J = 7.4Hz), 7.42 (2H,t, J = 7.4Hz), 7.52 - 7.57 (4H, m), 7.95 (1H, d, J = 8.8Hz) 
8.09 (2H, dd, J = 1.4 and 8.8Hz), 8.14 (1H, d, J = 1.1Hz). 
[Physical Characteristics of the Compound (159)] 

'H-NMR(CDC1 3 ,5): 1.40 (3H,t), 4.40 (2H,q), 5.59 (2H. s), 7.16 (2H, d, J = 8.1Hz), 7.34 



( (2H, t, J = 6.2Hz), 7.41 (2H, t, J = 7.5Hz), 7.53 (4H, m), 8. OS (1H, dd, J = 1.3 and 9.1Hz), 
8.65 (lH,s). 



< Production Example 38; Production of l-(2-Chlorobenzyl)-6-hydroxymethyl-2- 
methylbenzimidazole > 

Tetrahydrofuran (20ml) solution of l-(2-chlorobenzyl)-6-ethoxycarbonyl-2- 
methylbenzimidazole (2.66g) was slowly added to a tetrahydrofuran (20ml) solution of 
aluminum lithium hydride (1 .54g). Further, the solution was stirred for one hour at room 
temperature. By adding tetrahydrofuran (30ml), the reaction solution was diluted. By adding 
a saturated sodium sulfate aqueous solution, the aluminum lithium hydride was decomposed, 
solidified and the tetrahydrofuran layer was separated. The solvent was removed through 
evaporation. Purification using silica gel column chromatography produced 1.45g of l-(2- 
chlorobenzyl)-6-hydroxymethyl-2-methylbenzimidazole. 
[Physical Characteristics of Compound] 

] H-NMR (CDCI3, 5): 2.53 (3H, s), 4.77 (2H, s), 5.39 (2H. s), 6.40 (1H, d, J = 7.7Hz), 7.08 
(lH,t,J = 7.7Hz), 7.20- 7.28 (3H,m), 7.45 (1H, d, J = 7.9Hz), 7.70 (1H, d, J = 8.2Hz). 

< Production Example 39; Production of l-(Biphenyl-4-ylmethyl)-6-hydroxymethyl-2- 
methylbenzimidazole > 

By using the method of Production Example 38, l-(biphenyl-4-ylmethyl)-6- 
hydroxymethyl-2-methylbenzimidazole (3.72g) was obtained from l-(biphenyl-4-ylmethyl)- 
6-ethoxycarbonyl-2-methylbenzimidazole (5.30g) and aluminum lithium hydride (2.17g). 
[Physical Characteristics of Compound] 

1 H-NMR(CDC1 3 ,8): 2.59 (3H, s), 4.78 (2H, s), 5.37 (2H. s), 7.11 (2H, d, J= 8.3Hz), 7.24 
(lH,d,J = 8.3Hz), 7.30- 7.37 (2H,m), 7.42 (2H, t), 7.51 - 7.56 (4H, m), 7.70(lH,d,J = 
8.2Hz). 

< Production Example 40; Production of l-(2-Chlorobenzyl)-6-chloromethyl-2- 
methylbenzimidazole Hydrochloride> 

Thionyl chloride (5ml) was added to l-(2-chlorobenzyl)-6-chloromethyl-2- 
methylbenzimidazole (3.56g), and the solution was stirred for 20 minutes at room 
temperature and then for 20 minutes at 80°C. After excess thionyl chloride was removed 
through evaporation under reduced pressure, the residuum was dissolved in chloroform 
(10ml), and crystallization was performed by adding hexane. The crystals were separated 
through filtration, washed in hexane, and dried. Thus, 4.07g of l-(2-chlorobenzyl)-6- 
chloromethyl-2-methylbenzimidazole hydrochloride was obtained. 
[Physical Characteristics of Compound] 

*H-NMR (CDCI3, 5): 3.01 (3H, s), 4.68 (2H, s), 5.61 (2H. s), 6.71 (1H, d, J = 7.5Hz), 7.24- 
- 7.29 (1H, m), 7.38 (lH,t, J = 7.7Hz), 7.44 (1H, s), 7.52 (2H, d, J = 8.2Hz), 7.92 (1H, d, J 
= 8.4Hz). 



< Production Example 41; Production of l-(Biphenyl-4-ylmethyl)-6-chloromethyl-2- 
methylbenzimidazole > 

Thionyl chloride (2ml) was added to a chloroform solution (30ml) of l-(biphenyl-4- 
ylmethyl)-6-hydroxymeth 5 -l-2-methylben2imidazol e (3.62g), and the solution was stirred for 
one hour at 60°C. A sodium hydgrogencarbonate aqueous solution was added and the 
reaction was halted. The chloroform layer was washed with water and dried. After removing 
the solvent tlirough evaporation under reduced pressure, ethyl acetate was added and 
crystallization was performed. After the crystals were separated through filtration and 
washed with ethyl acetate, they were dried and thus, 2.04g of l-(biphenyl-4-ylmethyl)-6- 
chloromethyl-2-methylbenzimidazole was obtained. 
[Physical Characteristics of Compound] 

1 H-NMR (CDC1 3 , 5): 2.67 (3H, s), 4.71 (2H, s), 5.40 (2H. s), 7.12 (2H, d, J = 8.2Hz) 7 31 
- 7.38 (3H, m), 7.43 (2H, t), 7.52 - 7.58 (4H, m), 7.75 (1H, d, J = 8.2Hz). 

< Production Example 42; Production of l-(2-Chlorobenzyl)-6-formyl-2- 
methylbenzimidazole > 

Manganese dioxide (3.46g) was added to a toluene (100ml) solution of l-(2- 
chlorobenzyl)-6-hydroxymethyl-2-methylbenzimidazole (3.46g). As it is being dehydrated 
using the molecular sieves 4A, the toluene was refluxed by heating for 3.5 hours. The solids 
were separated and washed with chloroform. The filtrate was concentrated and 3.35g of l-(2- 
chlorobenzyl)-6-formyl-2-methylbenzimidazole was obtained. 
[Physical Characteristics of Compound] 

1 H-NMR (CDCI3, 5): 2.61 (3H, s), 5.48 (2H. s), 6.42 (1H, d, J = 7.8Hz), 7 1 1 (1H t J - 
7.6Hz), 7.27 (lH,t), 7.48 (1H, d, J = 8.0Hz), 7.76 (1H, s), 7.81 (1H, dd, J= 1 4 and' 
8.3Hz), 7.86 (1H, d, J = 8.3Hz), 10.02 (1H, s). 
IR(KBr): 1676cm-'. 
mp: 124.1- 125.2°C. 

< Production Example 43; Production of l-(2-Chlorobenzyl)-2-methylbenzimidazole-6- 
acetonitrile > 

Potassium cyanide (0.450g) and 18-crown-6 (0.450g) were added to a 
dimethylsulfoxide (10ml) solution of l-(2-chlorobenzyl)-6-chloromethyl-2- 
methylbenzimidazole (1 .20g) and the solution was stirred for 1 8 hours at room temperature 
Chloroform, water and a small mount of aqueous ammonia were added, and extraction was 
performed. The residuum, which was obtained by concentrating the organic layer, was 
purified using silica gel column chromatography (eluate: chloroform/methanol = 20/1) and 
thus, l-(2-chlorobenzyl)-2-methylbenzimidazole-6-acetonitrile (0.500g) was obtained. 
[Physical Characteristics of Compound] 

J H-NMR(CDC1 3 ,5): 2.52 (3H,s), 3.80 (2H,s), 5.37 (2H. s), 6.40 (1H, d, J= 7.6Hz), 7.09 



(lH.t), 7.10-7.19 (2H, m), 7.23 (lH.t), 7.44 (1H, d, J = 7.9Hz), 7.70 (1H, d, J = S.2Hz). 



< Production Example 44; Production of 6-Carboxy-l-(2-chlorobenzyI)benzimidazole > 

To 4-amino-3-(2-chlorobenzyl)amino-benzoic acid (0.490g), which was synthesized 
using the method described in U.S. Patent No. 5294631, 98%, formic acid (0.5ml) was added, 
and the solution was refluxed for one hour. The solids which precipitated in the reaction 
solution were collected. After washing them with water, they were dried and thus, 0.468g of 
6-carboxy-l-(2-chlorobenzyl)benzimidazole was obtained. 
[Physical Characteristics of Compound] 

'H-NMR (DMSO-d6, 5): 5.69 (2H, s), 7.02 (1H, dd, J = 1.5 and 7.7Hz), 7.30(lH.t,J = 
7.5Hz), 7.36 (1H, dt, J = 1.7 and 7.5Hz), 7.53 (1H, dd, J = 1.3 and 7.9Hz), 7.75 (1H, d, J = 
8.4Hz), 7.83(lH,dd,J=1.5and8.4Hz), 8.09 (lH,s), 8.54 (lH,s), 12.8 (1H, br s). 

< Example 93; Synthesis of l-(2-Chlorobenzyl)-6-ethoxycarbonyl-2-methylbenzimidazole 
(92) > 

2-Chlorobenzyl bromide (lOOg) was added to an ethanol (750ml) solution of 4- 
acetylamino-3-amino-ethylbenzoate (86. Og) and potassium carbonate (37.3g), and the 
solution was stirred for 14 hours at 60°C. Solids were separated through filtration and the 
filtrate was concentrated to 500ml under reduced pressure. 35% hydrochloric acid (38. 7g) 
was added and the solution was stirred for two hours at 60°C. After solids were separated 
through filtration and the solution was neutralized with sodium hydrogencarbonate, the 
ethanol was removed through evaporation under reduced pressure. Ethyl acetate and water 
were added, and extraction was performed (three times). After the organic layer was washed 
with water and dried, the solvent was removed through evaporation until the organic layer 
became 300ml in volume. Precipitated crystals were separated through filtration and were 
recrystallized through ethanol Thus, 54.3g of l-(2-chlorobenzyl)-6-ethoxycarbonyl-2- 
methylbenzimidazole was obtained. Furthermore, crystals were obtained by collecting and 
concentrating all filtrates. The crystals were recrystallized with ethanol. Thus, 18.1gof l-(2- 
chlorobenzyl)-6-ethoxycarbonyl-2-methylbenzimidazole (92) was obtained. 
[Physical Characteristics of the Compound (92)] 

^-NMR (CDCI3, 5): 1.39 (3H, t, J = 7.1Hz), 2.57 (3H, s), 4.37 (2H, q, J = 7.1Hz), 5.46 
(2H,s), 6.41 (lH.d, J = 7.8Hz), 7.10 (1H, t, J = 7.8Hz), 7.25 (lH,t), 7.47 (1H, d, J = 
8.0Hz), 7.75 (1H, d, J = 8.4Hz), 7.94 (1H, s), 8.00 (1H, d, J = 1.5 and 8.4Hz). 
mp: 126.0 - 127.0°C. 

< Example 94; Synthesis of 6-Carboxy-l-(2-chlorobenzyl)-2-methylbenzimidazole (121) > 

A 10% sodium hydroxide aqueous solution (240g) and ethanol (200ml) were added 
to l-(2-chlorobenzyl)-6-ethoxycarbonyl-2-methylbenzimidazole (60.0g), and the solution was- 
refluxed by heating for two hours. After cooling down, the acidity of the reaction solution 
was adjusted to pH 6 with 10% hydrochloric acid. Precipitated crystals were separated 



through filtration, dried aiid6-carboxv-l-P-chlornh P n 7 vm .1 iu • • „ 

. •> 1 ^- cniorobenz yl)-2-methylbenzinudazolen2n 

p4. 7g) was obtained. J 

[Physical Characteristics of the Compound (121)] 

'H-NMR (DM SO-d6, 5): 2:5, (3H, s), 5.62 (2H, s), 6.54 (.H, d, J . 7.7Hz), 7.23 (1H , J 
= 7.,H Z) , 7.33 (>H.t, J = 7.7Hz), 7.55 <1H, d, J = S.OHz), 7.63 (IH, d, J = S.4Hz> 7 79 
(1H, d, J = 8.4Hz), 7.79 (1H, d, J - 8.4Hz), 7.95 (1H, s). ' 
mp: 300.8 - 303.0°C. 



< Example 95; Synthesis of l-(2-Chlorobe„z ) . l) -2- m e l hy 1 ben 2 imidazote-6-ace.ic Acid (1 60) 

To 1 -(2-chlorobenzyl)-2-raethylbenzimidazol e -6-aceIoiiilrile (0 500g) 10% 
hydrochloric acid was added, and the solution was refluxed by heating for 15 hours I. was 
neutralized with a saturated sodium hydrogencarbonate aqueous solution, and chloroform 
extractor .was performed. The organic layer was concentrated and purified using silica gel 
colutHncta-omatographyfeiuate: chloroform/ethanol = 9/1 -4/1). Thus, l-(2-chlorobenzyl)- 
2-methylbenzunidazole-6-acetic acid (160) (0.170g) was obtained. 
[Physical Characteristics of the Compound (160)) 

•H-NMR(CDC1 3 ,6): 2.42 (3H,s), 3.56 (2H,s), 5.15 (2H,s), 6.33 (1H d) 6 96(1H „ 
7.03(.H,s), 7,3(2H,m), 7.35 (lH,d, J^Hz), 7.62 (1H, d), 8.90 0^. 

< Example 96; Synthesis of l-(2-Ch.orobenzyl)-2-memylbenzimidazole-6-methyl Acrylate 

Triphenylphosphoranyl-methyl acetate (4.49g) was added to a 1,4-dioxane (50ml) 
solution of l-2-ch.orobenzyl)-6-formy,-2-me«h y ,be„z m idaz„,e (2.73g), and me solution was 
stirred for s,x hours as it was refluxed by heating. After the reaction solution was cooled the 
solvent was removed through evaporation under reduced pressure and the residuum was ' 
punfied usmg silica gel chromatography (eluate: chloroform/methanol = 9/1) Thus 7 43 e of 
a prehm manly purified material of l^-chlorobenzyD^-memylbenzimidazole-e-memyl 
acryla e (161) was obtained. This preliminarily purified material was immediately us J for 
the following reaction. 

^Example 97; Synthesis of l-(2-Chlorobenzyl).2- m eth y lben Z imida 2 o 1 e-6-aerylic Acid 

f e above-mentioned preliminarily purified material, 3.29g, of l-(2-chl„robenzyl> 
2-me«hyIbenznn.dazo,e-6-memyl acrylate was dissolved in ethanol (20m!), 5% sodium 
hydroxtde aqueous solution (lO.lg) was added, and the solution was refluxed for two hours 
The reaction solution was neutralized with a hydrochloric acid aqueous solution and a 
restduum was obtained by concentrating the so.vent under reduced pressure. The residuum - 
was punfied usmgsthca gel chromatography (eluate: chloroform/methanol- 9/1 -6/1) and 
thus, UOg of l-(2-chlorobenzy,)- 2 -memylbenzi m ida 2 o,e-6-aory,ic acid (162) was obtanTd 



[Physical Characteristics of the Compound ( 1 62)] 

'H-NMR (DMSO-d6, 5): 2.56 (3H, s), 5.65 (2H, s), 6.54 (1H, d, J = 15.9Hz), 6.62(lH,d,J 
= 7.6Hz), 7.25 (lH,t), 7.35 (lH,t), .7.56 (1H, d, J = S.lHz), 7.60 - 7.70 (3H, m), 7.99 
(lH,s), 12.35 (lH.br s). 

< Example 98; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(2-chlorobenzyl)-2- 
methylbenzimidazole (163) > 

N,N'-carbonyldiimidazole (45. Sg) was added all at once to an N,N- 
dimethylfoimamide (950ml) solution of 6-carboxy-l-(2-chlorobenzyl)-2- 
methylbenzimidazole (45. Og), and the solution was stirred for one hour at room temperature. 
Subsequently, benzenesulfonamide (47. lg) and diazabicycloundecene (35. Og) were added, 
and the solution was stirred for 70 hours at 100°C. The reaction solution was cooled and the 
solvent was removed through evaporation under reduced pressure. Water (300ml) and 
methanol (200ml) were added to the residuum, and moreover, 35% hydrochloric acid was 
added to adjust the acidity of the solution to pH5.5. Precipitated crystals were separated 
through filtration, washed with a mixture solution (200ml) of methanol and water (1/1), dried 
and thus, 38.4g of 6-benzenesulfonylcarbamoyl-l-(2-chlorobenzyl)-2-methylbenzimidazole 
was obtained. In addition, water was added to filtrates and crystals precipitated. The crystals 
were separated through filtration, washed with water, dried and thus, 13.3g of the material 
was obtained. Both sets of crystals were gathered and dissolved by adding acetone (3300ml) 
and water (900ml) and by heating. The solvent was removed by 200ml through evaporation 
as this solution was heated. Then the solution was cooled. Precipitated crystals were 
separated through filtration, dried, and thus, 33. 8g of 6-benzenesulfonylcarbamoyl-l-(2- 
chlorobenzyl)-2-methylbenzimidazole (163) was obtained. 
[Physical Characteristics of the Compound (163)] 

^-NMR (DMSO-d6, 5): 2.53 (3H, s), 5.46 (2H, s), 6.34 (1H, d, J = 7.8Hz), 7.11 (lH,m), 
7.27 (lH,m), 7.48 (1H, m), 7.52 (2H,m), 7.60 (lH,m), 7.69 (1H, d, J = 8.6Hz), 7.90 (1H, 
m), 8.09 (2H,m), 8.11 (lH,s), 11.84 (1H, br s). 
IR(KBr): 1684,1448cm* 1 . 
Mass(FAB): m/e440(M+l). 
mp: 273.5 -274.3°C. 

< Example 99; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2- 
methylbenzimidazole (164) > 

By using the method of Example 98, 6-benzenesulfonylcarbamoyl-l-(biphenyl-4- 
ylmethyl)-2-methylbenzimidazole (164) (0.473g) was obtained from l-(biphenyl-4- 
ylmethyl)-2-ethyl-6-carboxybenzimidazole (0.600g), N,N'-carbonyldiimidazole (0.546g), 
benzenesulfonamide (0.529g) and diazabicycloundecene (0.5 12g). — 
[Physical Characteristics of the Compound (164)] 

^-NMRCDMSO-d^S): 1.29 (3H, t, J = 7.4Hz), 2.88 (2H, q, J = 7.4Hz), 5.59 (2H, s), 



7.16(2H,d,J = S.2Hz), 7.33 -7.37 (1H. m), 7.44 (2H, t, J = 7.5Hz), 7.59 - 7.71 (SH, m), 
7.74 (lH.dd, J = S.4 and 1.4Hz), 7.98 - S.02 (2H, m), 8.21 (IH.sJ, 12.43 (1H, br s) ' 
IR(KBr): 16S4cm-'. .;• 
mp: 149.5- 157.0°C. 

< Example 1 00; Synthesis of 5-Benzenesulfonylcarbamoyl-l-(2-chlorobenzyl)-2- 
methylbenzimidazole (1 65) > 

By using the method of Example 98, 5-benzenesulfonylcarbamoyl-l-(2- 
chlorobenzyl)-2-methylbenzimidazole (165) (0.480g) was obtainedfrom 5-carboxy-l-(2- 
chIorobenzyl)-2-methylbenzimidazole (0.450g), N.N'-carbonyldiimidazole (0.485g), 
benzenesulfonamide (0,470g) and diazabicycloundecene (0.456g). 
[Physical Characteristics of the Compound (165)] 

'H-NMR (DMSO-d6, 6): 2.53 (3H, s), 5.61 (2H,s), 6.57 (1H, d, J = 7.4Hz), 7.22 (lH,t), 
7.33 (1H, t), 7.50 (1H, d, J = 8.6Hz), 7.54 (1H, dd, J = 7.9 and 0.9Hz), 7.63 (2H, t), 7.71 ' 
(2H, m), 8.00 (2H, d, J = 7.3Hz), 8.21 (1H, d, J = 1.4Hz), 12.50 (1H, br s). 
IR(KBr): 1685cm -1 . 
mp: 137.0- 138.5°C. 

< Example 101; Synthesis of 5-(4-Benzenesulfonylcarbamoyl)-l-(2-chlorobenzyl)-2- 
methylbenzimidazole (166) > 

By using the method of Example 98, 5-(4-benzenesulfonylcarbamoyl)-l-(2- 
chlorobenzyl)-2-methylbenzimidazole (166) (0.520g) was obtained from 5-carboxy-l-(2- 
chlorobenzyl)-2-methylbenzimidazole (0.450g), N,N'-carbonyldiimidazole (0.485g), 4- 
chlorobenzenesulfonamide (0.573g) and diazabicycloundecene (0.456g). 
[Physical Characteristics of the Compound (166)] 

'H-NMR (DMSO-d6, 5): 2.49 (3H,s), 5.58 (2H, s), 6.51 (1H, d, J = 7.6Hz), 7.21 (1H, t), 
7.32 (1H, t), 7.45 (1H, d, J = 8.6Hz),' 7.53 (1H, d, J = 7.8Hz), 7.69 (3H, d, J = 8.6Hz), 7.99 
(2H, d, J = 8.6Hz), 8.18 (1H, s), 12.58 (1H, br s). 
IR(KBr): 1619cm" 1 . 
mp: 261.5 -263.0°C. 

< Example 102; Synthesis of l-(2-Cnlorobenzyl)-2-methyl-5-(2- 
naphthalenesulfonylcarbamoyl)benzimidazole (167) > 

By using the method of Example 98, l-(2-chlorobenzyl)-2-methyl-5-(2- 
naphthalenesulfonylcarbamoyl)benzimidazole (167) (0.352g) was obtained from 5-carboxy- 
l-(2-chlorobenzyl)-2-methylbenzimidazole (0.450g), N,N'-carbonyldiimidazole (0.485g), 2- 
naphthalenesulfonamide (0.620g) and diazabicycloundecene (0.456g). 
[Physical Characteristics of the Compound (167)] 

1 H-NMR(DMSO-d6,5): 2.48 (3H S s), 5.56 (2H,s), 6.49 (1H, d, J = 7.7Hz), 7.20(lH,t,J 
= 7.6Hz), 7.31 (lH,t, J = 7.7Hz), 7.44 (1H, d, J = 8.6Hz), 7.52 (1H, d, J = 8.0Hz), 7.66- 



, 7.75 (3H,m), 7.97 (1H, d, J = 8.8Hz), S.04 (1H, d, J = S.OHz), 8.14 (1H, d, J = S.SHz), 
8.19 (lH,s), 8.23 (1H, d, J = S.OHz), S.6S(1H, s), 12.55 (1H, br s). 
IR(KBr): 1685cm -1 . 
mp: 236.5 -23S.0°C. 

< Example 103; Synthesis of l-(2-Chlorobenzyl)-6-methanesulfonylcarbamoyl-2- 
methylbenzimidazole (168) > 

By using the method of Example 98, l-(2-chlorobenzyl)-6- 
metiianesulfonylcarbamoyl-2-methylbenzimidazole (168) (0.564g) was obtained from 6- 
carboxy-1 -(2-chlorobenzyl)-2-methylbenzimidazole (0.500g), N,N'-carbonyldiimidazole 
(0.539g), methanesulfonamide (0.3 16g) and diazabicycloundecene (0.506g). 
[Physical Characteristics of the Compound (168)] 

] H-NMR (DMSO-d6, 8): 2.49 (3H, s), 3.35 (3H, s), 5.60 (2H,s), 6.43 (1H, d, J - 7.8Hz), 
7.23 (lH,t), 7.34 (lH,t, J = 7.7Hz), 7.57 (1H, d, J = 8.0Hz), 7.68 (1H, d, J = 8.5Hz), 7.81 
(lH,dd,J=1.7and8.5Hz), 8.13 (lH,d, J= 1.5Hz), 1 1.94 (1H, br s). 
IR(KBr): 1670cm" 1 . 
mp: 302.0 -303.0°C. 

< Example 104; Synthesis of 6-(Butanesulfonylcarbamoyl)-l-(2-chlorobenzyl)-2- 
methylbenzimidazole (169) > 

By using the method of Example 98, 6-(butanesulfonylcarbamoyl)-l-(2- 
chlorobenzyl)-2-methylbenzimidazole (169) (0.595g) was obtained from 6-carboxy-l-(2- 
chlorobenzyl)-2-methylbenzimidazole (0.500g), N,N'-carbonyldiimidazole (0.539g), 1- 
butanesulfonamide (0.456g) and diazabicycloundecene (0.506g). 
[Physical Characteristics of the Compound (169)] 
' ] H-NMR (DMSO-d6, 8): 0.84 (3H, t, J = 7.4Hz), 1.38 (2H,m), 1.65 (2H,m), 2.49 (3H, s), 
3.49 (2H,m), 5.60 (2H, s), 6.44 (1H, d, J = 7.6Hz), 7.23 (1H, t, J = 7.6Hz), 7.35 (lH,t), 
7.56 (1H, d, J = S.OHz), 7.68 (1H, d, J = 8.4Hz), 7.80 (1H, dd, J = 1.6 and 8.4Hz), 8.11 (1H, 
d,J=1.4Hz), 11.86(lH,brs). 
IR(KBr): 1684cm- 1 . 
mp: 214-217.0°C. 

< Example 105; Synthesis of l-(2-Chlorobenzyl)-2-methyl-6-(l-octanesulfonylcarbamoyl) 
benzimidazole (170) > 

By using the method of Example 98, l-(2-chlorobenzyl)-2-methyl-6-(l- 
octanesulfonylcarbamoyl)benzimidazole (170) (0.309g) was obtained from 6-carboxy-l-(2- 
chlorobenzyl)-2-methylbenzimidazole (0.400g), N,N'-carbonyldiimidazole (0.43 lg), 1- 
octanesulfonamide (0.406g) and diazabicycloundecene (0.404g). 
[Physical Characteristics of the Compound (170)] 

] H-NMR (DMSO-d6, 5): 0.82 (3H, t, J - 7.3Hz), 1.13 - 1.28 (8H, m), 1.32 - 1.41 (2H, m), 



1.62-1.71 (2H,m), 2.50 (3H, s), 3.50 (2H, t, J = 8.5Hz), 5.61 (2H, s), 6.45(lH,d,J = , 
7.7Hz), 7.24(lH,t,J = 7.5Hz), 7.35 (1H, t, J = 7.5Hz), 7.58 (1H, d, J = 8.0Hz), 7.69 (1H, 
d,J = S.4Hz), 7.S1 (lH,d, J = 8.5Hz), S.12(lH,s), 11.86 (lH.s). 
IR(KBr): 1674cm -1 . 
mp: 180.0- 1S3.0°C. 

< Example 106; Synthesis of l-(2-Chlorobenzyl)-2-methyl-6-(2-propanesulfonylcarbamoyl) 
benzimidazole (171) > 

By using the method of Example 98, l-(2-chlorobenzyl)-2-methyl-6-(2- 
propanesulfonylcarbamoyl)benzimidazole (171) (0.4 17g) was obtained from 6-carboxy-l-(2- 
chlorobenzyl)-2-methylbenzimidazole (0.400g), N,N'-carbonyldiimidazole (0.43 lg), 1- 
propanesulfonamide (0.32Sg) and diazabicycloundecene (0.404g). 
[Physical Characteristics of the Compound (171)] 

*H-NMR (DMSO-d6, 5): 1.30 (6H, d, J = 6.9Hz), 2.50 (3H,s), 3.81 - 3.87 (1H, m), 5.62 
(2H,s), 6.46 (lH,d, J = 7.7Hz), 7.25 (1H, t, J = 7.5Hz), 7.35 (1H, t, J = 7.5Hz), 7.62 (1H, 
d,J = 7.9Hz), 7.69(lH,d,J = 8.5Hz), 7.81 (1H, d, J = 8.6Hz), 8.12 (lH,s), 11.83 (lH,s). 
IR(KBr): 1670cm -1 . 
mp: 215.0-217.5°C. 

< Example 107; Synthesis of l-(Biphenyl-4-ylmethyl)-6-(l-butanesulfonylcarbamoyl)-2- 
methylbenzimidazole (172) > 

By using the method of Example 98, l-(biphenyl-4-ylmethyl)-6-(l- 
butanesulfonylcarbamoyl)-2-methylbenzimidazole (172) (0.349g) was obtained from 1- 
(biphenyl-4-ylmethyl)-6-carboxy-2-methylbenzimidazole (0.300g), N,N'- 
carbonyldiimidazole (0.323g), 1-butanesulfonamide (0.273 g) and diazabicycloundecene 
(0.303g). 

[Physical Characteristics of the Compound (172)] 

] H-NMR (DMSO-d6, 5): 0.85 (3H, t, J = 7.4Hz), 1.36 - 1.43 (2H, m), 1.63 - 1.72 (2H, m), 
2.57 (3H, s), 3.52 (2H, t, J = 7.7Hz), 5.60 (2H, s), 7.21 (2H, d, J = 8.2Hz), 7.35 (1H, t, J = 
. 7.3Hz), 7.44 (2H, t, J = 7.5Hz), 7.60 - 7.68 (5H, m), 7.81 (1H, dd, J = 1.6 and 8.4Hz), 8.26 
(lH,d, J = 1.4Hz), 11.97 (lH,s). 
IR(KBr): 1676cm -1 . 
mp: 219.5 - 222.5°C. 

< Example 108; Synthesis of 6-(l-Butanesulfonylcarbamoyl)-l-(2,4-dichlorobenzyl)-2- 
methylbenzimidazole (1 73) > 

By using the method of Example 98, 6-(l-butanesulfonylcarbamoyl)-l-(2,4- 
dichlorobenzyl)-2-methylbenzimidazole (173) (0.459g) was obtained from 6-carboxy-l-(2,4- - 
dichlorobenzyl)-2-methylbenzimidazole (0.400g), N,N'-carbonyldiimidazole (0.43 lg), 1- 
butanesulfonamide (0.364g) and diazabicycloundecene (0.404g). 



t [Physical Characteristics of the Compound (173)] 
1 H-NMR (DMSO-d6, 5): 0.85 (3H, t, J = 7.3Hz), 1.36 - 1.42 (2H, m), 1.63 - 1.70 (2H, m), 
2.50 (3H,s), 3.51 (2H,t, J = 7.7Hz), 5.59 (2H, s), 6.45 (1H, d, J = 8.4Hz), 7.33 (1H, dd, J = 
2.1 andS.4Hz), 7.69 (1H, t, J = 8.4Hz), 7.76 (1H, d, J = 2.0Hz), 7.81 (1H, dd, J = 1.7 and 
8.5Hz), 8.11 (lH,d,J = 1.3Hz), 11.90 (1H, s). 
IR(KBr): 1670cm* 1 . 
mp: 222.0 -223.0°C. 

< Example 109; Synthesis of l-(Biphenyl-4-ylmethyl)-6-(l-butanesulfonylcarbamoyl)-2- 
ethylbenzimidazole (174) > 

By using the method of Example 98, l-(biphenyl-4-ylmethyl)-6-(l- 
butanesulfonylcarbamoyl)-2-ethylbenzimidazole (174) (0.300g) was obtained from 1- 
(biphenyl-4-ylmethyl)-6-carboxy-2-ethylbenzimidazole (0.300g), N,N'-carbonyldiimidazole 
(0.340g), 1-butanesulfonamide (0.300g) and diazabicycloundecene (0.320g). 
[Physical Characteristics of the Compound (174)] 

1 H-NMR (DMSO-d6, 5): 0.85 (3H, t, J - 7.3Hz), 1 .30 (3H, t, J = 7.5Hz), 1 .35 - 1 .44 (2H, 
m), 1.64- 1.72 (2H,m), 2.90 (2H, q, J = 7.4Hz), 3.52 (2H, t, J = 7.7Hz), 5.61 (2H, s), 7.19 
(2H,d, J = 8.3Hz), 7.35 (lH,t, J = 7.3Hz), 7.44 (2H, t, J = 7.5Hz), 7.61 - 7.67(4H, m), 
7.71 (lH,d, J = 8.5Hz), 7.82 (1H, dd, J = 1.6 and 8.5Hz), 8.27 (1H, d, J- 1.3Hz), 12.01 
(1H, s). 

IR(Nujol): 1687, 1682cm" 1 . 
mp: 171.8-173.0°C. 

< Example 110; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2- 
trifluoromethylbenzimidazole (1 75) > 

By using the method of Example 98, 6-benzenesulfonylcarbamoyl-l-(biphenyl-4- 
ylmethyl)-2-trifluoromethylbenzimidazole (175) (0.508g) was obtained from l-(biphenyl-4- 
ylmethyl)-6-carboxy-2-trifluoromethylbenzimidazole (0.483g), N,N'-carbonyldiimidazole 
(0.396g), benzenesulfonamide (0.383g) and diazabicycloundecene (0.371g). 
[Physical Characteristics of the Compound (175)] 

1 H-NMR (DMSO-d6, 5): 5.81 (2H, s), 7.15 (2H, d, J = 8.3Hz), 7.35 (1H, t, J = 7.5Hz), 
7.44 (2H, t, J = 7.5Hz), 7.60 - 7.66 (6H, m), 7.70 (1H, t, J = 7.4Hz), 7.91 (1H, dd, J = 8.7 
andl.4Hz), 7.96 - 8.01 (3H, m), 8.42 (1H, s), 12.65 (1H, s). 
IR(KBr): 1685cm -1 . 
mp: 164.5 - 167.0°C. 

< Example 111; Synthesis of 5-Benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2- 
trifluoromethylbenzimidazole ( 1 76) > — 

By using the method of Example 98, 5-benzenesulfonylcarbamoyl-l-(biphenyl-4- 
ylmethyl)-2-trifluoromethylbenzimidazole (176) (0.286g) was obtained from l-(biphenyl-4- 



^methy,) 5-carboxy-2-tnnuoro m etM 

U-lg), benzenesulfonamide (0.2 14g) and diazabicycloundecene (0.207g) 
[Physical Characteristics of the Compound (176)] 

!™T 0 " dM,: 5 ' 79(2H ' SX 715 < 2H .^ = 8..H Z ), 7.3S( 1H , 1 , J = 7.5H 2 ) 
7. H.U-7.5HZ), 7.59- 7.67 (6H, m ), 7.72 0 H, = 7.6Hz), 7.83(1H d ,- 

T™\ 7 U^ , = SmZX '-"MU-IW 8,9 (I „,s), ,2.69 0H,s). 
IR(kBr): 1699cm 1 . 

mp: 248.5- 25 1.0°C. 

< Example 1 12; Synthesis of 6-Benzenesulfonylcarbamoyl-2-cyclopropyl-l.(2- 
flurorobenzyl)benzimidazole (177) > 

By Usi "f the meth °d of Example 98, 6-benzenesulf 0 nylcarbamoyl.2-cyclopropyl-l- 
2 -flurorobenzyDbenzimidazole (177) (0.730g) was obtained from 6-carboxy-2-cydopropyl- 
1 -(2-fluorobenzyl)benzimidazole (0.930g), N.N'-carbonyldiimidazole (0 9T> & ) 
benzenesulfonamide (0.942g) and diazabicycloundecene (0.906g). 
[Physical Characteristics of the Compound (177)] 

InwX -™, m ), 7.54- 7.70 (5H, m) , 7.99 (2H, d, J = 7.5Hz), 

White Powder 

< Example 113; Synthesis of N-Benzenesulfonyl-3-[l-(2-chlorobenzyl)-2- 
methylbenzimidazole-6-yl]acrylamide (178) > 

By using the method of Example 98, N-b e nzenesulfonyl-3-[l-(2-chlorobenzyl)-2- 
methy benz^dazole-6-ylJacrylamide (178) (1.05g) was obtained from l-(2-chlorobeiy,)-2- 
methylbenz^dazole-6-acrylic acid (1.10g), N,N'-carbonyldiimidazole (1 09 g ) 

benzenesulfonamide (1.06g) and diazabicycloundecene (1.02g). ' 
[Physical Characteristics of the Compound (178)] 

'H-KW(DMSO-d6,5): 2.47(3H,s), 5.55 (2H, s), 6.46 - 6.55 (2H, m), 7.22 (1H t J- 
7.6Hz), 7.32(lH,U = 7.7Hz), 7.40 (1H, d, J = 8.4Hz), 7.52 - 7.66 (6H m) 7 9 '(IE « 
7.93 (2H, d, J = 7.9Hz), 12.17 (1H, br s). } ' ( ' l) ' 

IR(KBr): 1687cm-'. 
Mass(FAB): m/e 466(M+1). 
mp: 243.1 -244.3 °C. 

< Example 114; Synthesis of N-Benzenesulfonyl-2-[l-(2-chlorobenzyl)-2- 
methylbenzimidazole-6-yl]acrylamide (179) > 

f° " 6 " yi]aCry,amide ( ' 79) (a ° 9g) WM 0btafaed »°"> H2-ch 1 orobe4,)-2- 
methyftenz^dazole-6-ac.ylic acid (0.170 g ), N,N--carbo„yIdii mi dazole (0 175g) 



benzenesulfonamide (0. 1 70g) and diazabicycloundecene (0. 1 64g). 
[Physical Characteristics of the Compound (179)] 

'H-NMR (DMSO-d6, 5): 2.44 (3H, s), 3.57 (2H, s), 5.46 (2H, s), 6.41 (1H, d, J = 7.7Hz), 
6.96 (lH,d, J = 7.0Hz), 7.16 (lH,s), 7.20 (lH.t), 7.32 (1H, t), 7.47 (1H, d, J = 8.2Hz), 
7.52- 7.59 (3H,m), 7.67 (1H, t, J = 7.5Hz), 7.84 (2H, d, J = 7.4Hz), 12.28 (1H, br s). 
IR(KBr): 1719cm" 1 . 
mp: 236.2 -237.8°C. 

< Example 115; Synthesis of l-(2,4-Dichlorobenzyl)-2-methyl-6-[(2-pyridylmethyl) 
carbamoyrjbenzimidazole (180) > 

Dichloromethane (150ml) and a few drops of N-dimethylformamide were added to 
6-carboxy-l-(2,4-dichlorobenzyl)-2-methylben2imidazole (9.00g), and the solution was 
chilled with ice. Oxalyl chloride (6.84g) was dripped into the solution, which was then 
stirred for a few minutes. After the solution was further stirred for 1 .5 hours at room 
temperature, the solution was concentrated under reduced pressure to a third of its original 
volume. Precipitants were collected and added to a dichloromethane (200ml) solution of 2- 
aminomethylpyridine (2.69g) and triethylamine (7.34g) over a few doses while it was chilled 
with ice. After the solution was stirred for 15 hours, the reaction solution was washed with 
water three times, and was further washed with a saturated sodium hydrogencarbonate 
aqueous solution. The organic layer was concentrated under reduced pressure, and crystals 
were formed using ethyl acetate. When crystals were separated through filtration and dried, 

4.35g of 1 -(2,4-dichlorobenzyl)-2-methyl-6-[(2-pyridylmethyl)carbamoyl]benzimidazole 
(180) was obtained. 

[Physical Characteristics of the Compound (180)] 

'H-NMR(CDC1 3 ,5): 2.56 (3H, s), 4.76 (2H, d, J = 4.8Hz), 5.40 (2H, s), 6.33(lH,d,J = 
8.4Hz), 7.07 (1H, dd, J = 8.4 and 2.0Hz), 7.22 (1H, dd, J = 7.4 and 4.9Hz), 7.33 (1H, d, J = 
7.9Hz), 7.48 (1H, d, J = 2.1Hz), 7.62 - 7.79 (4H, m), 7.86 (1H, d, J = 1.1Hz), 8.57 (lH,d, 
J = 4.9Hz). 
IR(KBr): 1645cm -1 . 
mp: 204.5 - 206.5°C. 

< Example 116; Synthesis of l-Methyl-2-n-propyl-6-[(2-pyridylmethyl) 
carbamoyrjbenzimidazole (181) > 

By using the method of Example 115, l-methyl-2-n-propyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (181) (0.2 13g) was obtained from 6-carboxy-l- 
methyl-2-n-propylbenzimidazole (0.402g), oxalyl chloride (0.468g), 2-aminomethylpyridine 
(0.199g) and triethylamine (0.559g). 
[Physical Characteristics of the Compound (181)] 

'H-NMRCCDCla.S): 1.08 (3H, t, J = 7.4Hz), 1.92 (2H,m), 2.88 (2H,m), 3.76 (3H, s), 
4.80(2H,d,J = 4.8Hz), 7.22 (1H, dd, J = 2.5 and 7.5Hz), 7.35 (1H, d, J = 7.8Hz), 7.67- 



7-77 (4H, m), 7.S0 (1H, s), S.58 (1H, dd, J = 4.9 and 0.9Hz). 
IR(KBr): 1647cm' 1 . 
mp: 140.5 - 141. 5°C. 

< Example 117; Synthesis ofl-(2-Ch]orobenzyl)-2-methyl-6-[(2-p)Tidylmethyl)carbamoyl] 
benzimidazole(l$2)> 

By using the method of Example 115, l-(2-chIorobenzyl)-2-methyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (182) (0.1 64g) was obtained from 6-carboxy-l-(2- 
chlorobenzyl)-2-methylbenzimidazole (0.300g), oxalyl chloride (0.253g), 2- 
aminomethylpyridine (0. 1 08g) and triethylamine (0.302g). • 
[Physical Characteristics of the Compound (182)] 

'H-NMR (CDCI3, 5): 2.56 (3H,s), 4.76 (2H, d, J = 4.8Hz), 5.45 (2H, s), 6.40(lH,d,J = 
7.8Hz), 7.08 (lH,t, J = 7.6Hz), 7.20 - 7.27 (2H, m), 7.33 (1H, d, J = 7.8Hz). 7.45(1H, dd, 
J = 0.9 and 8.1Hz), 7.64 (1H, s), 7.65 - 7.69 (1H, m), 7.72 (1H, dd, J= 1.5 and 8.4Hz), 
7.77 (1H, d, J = 8.4Hz), 7.88 (1H, d, J = 1.2Hz), 8.56 (1H, d, J = 4.7Hz). 
IR(KBr): 1646cm" 1 . 
mp: 156.5- 157.5°C. 

<Example 118; Synthesis of 2-n-Propyl-l-i-propyl-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole (183) > 

By using the method of Example 1 15, 2-n-propyl-l-i-propyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (183) (0.020g) was obtained from 6-carboxy-2-n- 
propyl-l-i-propylbenzimidazole (0.095g), oxalyl chloride (O.lOOg), 2-aminomethylpyridine 
(0.039g) and triethylamine (0.097g). 
[Physical Characteristics of the Compound (1 83)] 

'H-NMR (CDCI3, 8): 1.08 (3H, t, J = 7.4Hz), 1.69 (6H, d, J = 7.1Hz), 1.87 - 1.93 (2H, m), 
2.90 (2H, t, J = 7.8Hz), 4.69 - 4.75 (1H, m), 4.80 (2H, d, J = 4.9Hz), 7.23 (1H, dd, J = 7.3 ' 
and 2.1Hz), 7.37 (1H, d, J = 7.7Hz), 7.62 - 7.77 (4H, m), 8.21 (1H, s), 8.58 (1H d J = 
4.5Hz). ' 

IR(KBr): 1631cm' 1 . 
mp: 155.0- 156.9°C. 

< Example 119; Synthesis of l-n-Butyl-2-n-propyl-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole (184) > 

By using the method of Example 115, l-n-butyl-2-n-propyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (184) (0.283g) was obtained from l-n-butyl-6- 
carboxy-2-n-propylbenzimidazole (0.500g), oxalyl chloride (0.487g), 2-aminomethyl py ridine 
(0.208g) and triethylamine (0.5 82g). . _ 

[Physical Characteristics of the Compound (184)] 

'H-NMR (CDCI3, 8): 0.97 (3H,t, J = 7.3Hz), 1.08 (3H, t, J = 7.4Hz), 1.37- 1.46 (2H, m), 



t 1.76- 1.83 (2H,m), 1.92 - 2.00 (2H, m), 2.S6 (2H, t, J = 7.8Hz), 4.15 (2H, t, J = 7.6Hz), 
4.S1 (2H, d, J = 4.SHz), 7.23 (1H, dd, J = 7.3 and 2.4Hz), 7.36 (1H, d, J = 7.8Hz), 7.63- 

7.76 (4H,m), S.02 (1H, s), S.58 (1H, d, J = 4.7Hz). 
IR(KBr): 1631cm" 1 . 

mp: 105.8- 107.2°C. 

< Example 120; Synthesis of l-(3-Chlorobenzyl)-2-n-propyl-6-[(2-pyridylmethyl) 
carbamoyljbenzimidazole ( 1 85) > 

By using the method of Example 1 15, l-(3-chlorobenzyl)-2-n-propyl-6-[(2- 
p>Tidylmethyl)carbamoyl]benzimidazole (185) (0.3 1 lg) was obtained from 6-carboxy-l-(3- 
chlorobenzyl)-2-n-propylbenzimidazole (0.580g), oxalyl chloride (0.407g), 2- 
aminomethylpyridine (0.1 73g) and triethylamine (0.486g). 
[Physical Characteristics of the Compound (185)] 

'H-NMR (CDC1 3 , 5): 1 .03 (3H, t, J = 7.4Hz), 1.85 - 1.93 (2H, m), 2.80 (2H, t, J = 7.5Hz), 

4.77 (2H, d, J = 4.8Hz), 5.36 (2H, s), 6.86 (1H, d, J = 7.4Hz), 7.02 (1H, s), 7.20 - 7.28 
(3H, m), 7.33 (1H, d, J = 7.8Hz), 7.63 - 7.73 (3H, m), 7.79 (1H, d, J = 8.4Hz), 7.91 (1H, d, 
J=1.3Hz), 8.57 (lH,d, J = 4.7Hz). 

IR(KBr): 1643cm- 1 . 
mp: 157.7 - 158.8°C. 

< Example 121; Synthesis of l-Benzyl-2-n-propyl-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole (1 86) > 

By using the method of Example 115, 1 -benzyl -2-n-propyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (186) (0.350g) was obtained from l-benzyl-6- 
carboxy-2-n-propylbenzimidazole (0.850g), oxalyl chloride (0.949g), 2-aminomethylpyridine 
(0.404g) and triethylamine (1.1 32g). 
[Physical Characteristics of the Compound (186)] 

'H-NMR (CDC1 3 , 5): 1.01 (3H, t, J - 7.4Hz), 1.83 - 1.92 (2H, m), 2.82 (2H, t, J = 7.6Hz), 
4.77 (2H, d, J = 4.8Hz), 5.40 (2H, s), 7.03 (2H, d, J = 6.5Hz), 7.21 (1H, dd, J = 7.1 and 
2.1Hz), 7.18- 7.34 (4H,m), 7.60 (1H, s), 7.65 - 7.72 (2H, m), 7.78 (1H, d, J = 8.4Hz), 
7.94 (1H, d, J = 1.2Hz), 8.56 (1H, d, J = 4.2Hz). 
IR(KBr): 1642cm' 1 . 
mp: 121.9- 123.1°C. 

< Example 122; Synthesis of l-(4-Chlorobenzyl)-2-propyl-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole (187) > 

By using the method of Example 115, l-(4-chlorobenzyl)-2-propyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (187) (0.089g) was obtained from 6-carboxy-l-(4- - 
chlorobenzyl)-2-propylbenzimidazole (0.547g), oxalyl chloride (0.3 84g), 2- 
aminomethylpyridine (0.1 63g) and triethylamine (0.458g). 



[Physical Characteristics of the Compound (1S7)] 

'H-NMR (CDCI3, 5): 1.02 (3H,t, J -7.4Hz), 1.84 - 1.92 (2H, m), 2.77 -2 83 (?H m) 
4.76 (2H, d, J = 4.8Hz), 5.36 (2H, s), 6.96 (2H, d, J - S.3Hz), 7.22 (1H, dd, J = 6 4 and ' 
0.4Hz), 7.27 (2H,dd, J = S.3 and 1.3Hz), 7.33 (1H, d, J = 7.8Hz), 7.62- 7.73 (3H m) 
7.7S(lH,d,J = S.4Hz), 7.91 (lH,d, J = 0.9Hz), 8.56 (1H, dd, J = 4.9 and 0 8Hz) ' 
IR(KBr): 1643cm' 1 . 

mp: 158.8-1 61. 0°C. 

< Example 123; Synthesis of 2-B e nzyl-l-methyl-6-[(2- P> Tid y lmeth y l)carbamo y l] 
benzimidazole(188)> 

By using the method of Example 1 15, 2-benzyl-l-methyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (188) (0.171g) was obtained from 2-benzyl-6- 
carboxy-l-methylbenzimidazole (0.310g), oxalyl chloride (0.295g), 2-aminomethylpyridine 
(0. 1 08g) and triethylamine (0.303g). 
[Physical Characteristics of the Compound (188)] 

'H-NMR (CDCI3, 5): 3.66 (3H,t), 4.35 (2H, s), 4.80 (2H, d, J = 4.8Hz), 7 21 -7 37 (7H 
m), 7.66 (lH.br t), 7.67- 7.73 (2H.m), 7.78 (1H, d, J = 8.4Hz), 7.98 (1H, s), 8.58 (1H d 
J = 4.9Hz). V ' ' 

IR(KBr): 1632cm" 1 . 
mp: 168.5- 169.5°C. 



< Example 124; Synthesis of l-(2 ) 6-Dichloroben Z yl)-2-meth y l-6-[(2-pyridylmethyl) 
carbamoyljbenzimidazole (189) > 

By using the method of Example 115, l-(2,6-dichlorobenz y l)-2-meth y l-6-[(2- 
p y nd y lmeth y l)carbamo y l]benzimidazole (189) (0.040g) was obtained from 6-carbox y -l-(2 6- 
dichlorobenzyl)-2-methylbenzimidazole (0.600g), oxalyl chloride (0.472g), 2- 
aminomethylpyridine (0.201g) and trieth y lamine (0. 1 88g). 
[Ph y sical Characteristics of the Compound (1 89)] 

•H-NMRCCDCM): 2.62 (3H,s), 4.76 (2H, d, J = 4.7Hz), 5.62 (2H, s), 7.23 (1H dd J = 
7.1and2.2Hz), 7.28 (1H, d, J = 7.8Hz), 7.32 (1H, d, J = 7.9Hz), 7.39 (2H, d, J- 81Hz) 
7-54 (1H, s), 7.66 - 7.71 (3H, m), 7.78 (1H, s), 8.60 (1H, d, J = 4 6Hz) ' ' 

IR(KBr): 1635cm" 1 . 
mp: 225.7 -226.9°C. 

< Example 125; Synthesis of 2-Meth y l-6-[(2- Py rid y lmeth y l)carbamo y l]-l-[2- 
(trifluoromethyl)benzyl]benziniidazole (190) > 

ByUsing * emethodofEx ^115,2-methyl-6-[(2-pyridylmemyl)c^ 
^-(tnfluoromethyl^enzyljbenzimidazole (190) (0.713g) was obtained from 6-carboxy-2- - 
methyl-l-[2-(trifluoromethyl)benz y l]benzimidazole (0.970g), oxalyl chloride (0.736*) 2- 
ammomethylpyridine (0.261g) and triethylamine (0.726g). 



[Physical Characteristics of the Compound (190)] 
' 'H-NMR (CDCI3, 5): 2.54 (3H, s),' 4.76 (2H, d, J = 4.SHz), 5.59 (2H; s), 6.45 (1H, d, J = 
7.9Hz), 7.22(lH,d,J = 5.SHz), 7.34 (2H, t, J = 8.8Hz), 7.40 (1H, t, J = 7.5Hz), 7.62 (1H, 
brs), 7.68(lH,dt, J= 1.7 and 7.7Hz), 7.72 - 7.82 (3H, m), 7.87 (lH,s), S.56(lH,d,J = 
4.9Hz). 

IR(KBr): 1648cm' 1 . 
mp: 172 - 174°C. 

< Example 126; Synthesis of 2-Methyl-6-[(2rpyridylmethyl)carbamoyl]-l-[4- 
(trifluoromethyl)benzyl]benzimidazole (191) > 

By using the method of Example 115, 2-methyl-6-[(2-pyridylmethyl)carbamoyl]-l- 
[4-(trifluoromethyl)benzyl]benzimidazole (191) (0.1 94g) was obtained from 6-carboxy-2- 
methyl-l-[4-(trifluoromethyl)benzyl]benzimidazole (0.970g), oxalyl chloride (0.736g), 2- 
aminomethylpyridine (0.26 lg) and triethylamine (0.726g). 
[Physical Characteristics of the Compound (191)] 

'H-NMR (CDCI3, 5): 2.59 (3H,s), 4.77 (2H, d, J = 4.7Hz), 5.45 (2H, s), 7.15(2H,d,J = 
8.2Hz), 7.23 (lH,m), 7.33 (1H, d, J = 7.9Hz), 7.58 (2H, d, J = 8.2Hz), 7.63 (1H, br s), 
7.67- 7.74 (2H,m), 7.77 (1H, d, J = 8.3Hz), 7.93 (lH,s), 8.57 (1H, d, J = 4.9Hz). 
IR(KBr): 1637cm" 1 . 
mp: 188.5 -190.0°C. 

< Example 127; Synthesis of l-(3,4-Dichlorobenzyl)-2-methyl-6-[(2-pyridylmethyl) 
carbamoyljbenzimidazole (192) > 

By using the method of Example 115, l-(3,4-dichlorobenzyl)-2-methyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (192) (0.264g) was obtained from 6-carboxy-l-(3,4- 
dichlorobenzyl)-2-methylbenzimidazole (0.500g), oxalyl chloride (0.393g), 2- 
aminomethylpyridine (0. 1 67g) and triethylamine (0.469g). 
[Physical Characteristics of the Compound (192)] 

] H-NMR (CDCI3, 5): 2.58 (3H, s), 4.77 (2H, d, J = 4.8Hz), 5.33 (2H, s), 6.85 (1H, dd, J = 
8.3 and 2.2Hz), 7.14 (1H, d, J = 2.1Hz), 7.22 (1H, dd, J = 7.3 and 5.6Hz), 7.33 (1H, d, J = 
7.8Hz), 7.38 (lH,d, J = 8.3Hz), 7.65 - 7.77 (4H, m), 7.92 (1H, d, J = 1.2Hz), 8.57 (1H, d, 
J-4.8Hz). 
IR(KBr): 1638cm -1 . 
mp: 219.0 -220.7°C. 

< Example 128; Synthesis of 2-Methyl4-(2-methylbenzyl)-64(2-pyridylmethyl)carbamoyl] 
benzimidazole (193) > 

By using the method of Example 1 1 5, 2-methyl-l -(2-methylbenzyl)-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (193) (O.lOOg) was obtained from 6-carboxy-2- 
methyl-l-(2-methylbenzyl)benzimidazole (0.453g), oxalyl chloride (0.41 lg), 2- 



aminomethylpyridine (0.1 75g) and triethylamine (0.490g). 
[Physical Characteristics of the Compound (193)] 

'H-NMR (CDCh, 5): 2.42 (3H, s), 2.54 (3H, s), 4.75 (2H, d, J = 4.9Hz), 5.32 (2H, s), 6.33 
(lH.d, J = 7.SHz) 5 7.01 (IH.t, J = 7.SHz), 7.17 - 7.24 (3H, m), 7.33 (1H, d, J = 7.8Hz), 
7.60 (lH.s), 7.63 - 7.73 (2H, m), 7.76 (1H, d, J = 8.4Hz), 7.84 (1H, d, J = 1.4Hz), 8.56 
(lH,d,J = 4.9Hz). 
IR(KBr): 1635cm" 1 . 
mp: 154.0-157.0°C. 

< Example 129; Synthesis of l-(2-Methoxybenzyl)-2-methyl-6-[(2-pyridylmethyl) 
carbamoyljbenzimidazole (194) > 

By using the method of Example 1 15, l-(2-methoxybenzyl)-2-methyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (194) (0.91 8g) was obtained from 6-carboxy-l-(2- 
methoxybenzyl)-2-methylbenzimidazole (0.997g), oxalyl chloride (0.858g), 2- 
aminomethylpyridine (0.309g) and triethylamine (1.02g). 
[Physical Characteristics of the Compound (194)] 

1 H-NMR (CDCb, 5): 2.60 (3H,s), 3.89 (3H,s), 4.77 (2H, d, J = 4.8Hz), 5.36 (2H, s), 6.60 
(1H, d, J = 7.4Hz), 6.79 (1H, dt, J = 0.8 and 7.4Hz), 6.91 (1H, d, J = 7.4Hz), 7.20 - 7.28 
(2H,m), 7.34 (1H, d, J = 7.9Hz), 7.56 (1H, br t), 7.66 - 7.75 (3H, m), 7.95 (lH,m), 8.57 
(1H, d, J = 4.9Hz). 
IR(KBr): 1652cm- 1 . 
mp: 136- 138.5°C. 

< Example 130; Synthesis of l-(4-Methoxybenzyl)-2-methyl-6-[(2-pyridylmethyl) 
carbamoyl]benzimidazole (195) > 

By using the method of Example 1 15, l-(4-methoxybenzyl)-2-methyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (195) (0.697g) was obtained from 6-carboxy-l-(4- 
methoxybenzyl)-2-methylbenzimidazole (0.985g), oxalyl chloride (0.858g), 2- 
aminomethylpyridine (0.309g) and triethylamine (1.02g). 
[Physical Characteristics of the Compound (195)] 

, H-NMR(CDC1 3 ,8): 2.59 (3H, s), 3.76 (3H, s), 4.78 (2H, d, J = 4.8Hz), 5.32 (2H, s), 6.83 
(2H,m), 7.00 (2H,m), 7.22 (1H, dd, J = 5.1 and 6.8Hz), 7.34 (1H, d, J = 7.8Hz), 7.60 (1H, 
brt), 7.67- 7.76 (3H,m), 7.97 (1H, d, J = 1.2Hz), 8.57 (1H, d, J = 4.9Hz). 
IR(KBr): 1652cm- 1 . 
mp: 191.5 - 192.2°C. 

< Example 131; Synthesis of l-[2-(Benzenesulfonylmethyl)benzyl]-2-methyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (196) > _ 

By using the method of Example 115, l-[2-(benzenesulfonylmethyl)benzyl]-2- 
methyl-6-[(2-pyridylmethyl)carbamoyl]benzimidazole (196) (0.64g) was obtained from l-[2- 



(benzenesulfonylmethyI)benzyl]-6-carboxy-2-methylbenzimidazole (0.74g), oxalyl chloride 
(0.45g), 2-aminomethylpyridine (0.1 9g) and triethylamine (0.53g). 
[Physical Characteristics of the Compound (196)] 

'H-NMR (CDCI3, 5): 2.57 (3H, s), 4.50 (2H, s), 4.74 (2H, d, J = 4.9Hz), 5.59 (2H, s), 6.63 
(lH,d,J=7.7Hz), 6.S7(lH,d, J = 7.4 and 1.5Hz), 7.09 - 7.19 (3H, m), 7.31(lH,d,J = 
7.8Hz), 7.53-7.61 (3H, m), 7.64 (1H, dt, J = 7.6 and 1.6Hz), 7.68 - 7.79 (5H, m), 7.84 
(lH,s), 8.52 (lH,d, J = 4.SHz). 
IR(neat): 1646cm" 1 . 
Liquid. 

< Example 132; Synthesis of l-(2-Cyanobenzyl)-2-methyl-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole (197) > 

By using the method of Example 115, l-(2-cyanobenzyl)-2-methyl-6-[(2- 
pyridylmethyl)carbamoylJbenzimidazole (197) (1.03g) was obtained from 6-carboxy-l-(2- 
cyanobenzyl)-2-methylbenzimidazole (1.14g), oxalyl chloride (0.998g), 2- 
aminomethylpyridine (0.425g) and triethylamine (1.1 9g). 
[Physical Characteristics of the Compound (197)] 

'H-NMR (CDCI3, 5): 2.58 (3H,s), 4.76 (2H, d, J = 4.8Hz), 5.59 (2H, s), 6.64(lH,d,J 
=7.4Hz), 7.21 (1H, dt, J = 5.6 and 1.8Hz), 7.33 (1H, d, J = 7.9Hz), 7.39 - 7.47 (2H, m), 
7.65 - 7.79 (5H, m), 7.89 (1H, s), 8.56 (1H, dd, J = 4.9 and 0.9Hz). 
IR(KBr): 2223, 1642cm" 1 . 
mp: 150.5 -151.4°C. 

< Example 133; Synthesis of l-(Biphenyl-2-ylmethyl)-2-methyl-6-[(2-pyridylmethyl) 
carbamoyl]benzimidazole (198) > 

By using the method of Example 115, l-(biphenyl-2-ylmethyl)-2-methyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (198) (0.672g) was obtained from l-(biphenyl-2- 
ylmethyl)-6-carboxy-2-methylbenzimidazole (1.07g), oxalyl chloride (0.796g), 2- 
aminomethylpyridine (0.339g) and triethylamine (0.950g). 
[Physical Characteristics of the Compound (198)] 

'H-NMR (CDCI3, 8): 2.38 (3H, s), 4.78 (2H, d, J = 4.8Hz), 5.27 (2H, s), 6.64 (1H, d, J = 
8.0Hz), 7.17 - 7.24 (2H, m), 7.29 - 7.43 (6H, m), 7.48 (2H, t, J = 5.5Hz), 7.49 (1H, s), 
7.57 - 7.73 (3H, m), 7.80 (1H, d, J = 1.0Hz), 8.58 (1H, d, J = 4.9Hz). 
IR(KBr): 1630, 1619cm -1 . 
mp: 179.8 - 180.8°C. 

< Example 134; Synthesis of l-Benzyl-2-methyl-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole (199) > - 

By using the method of Example 115, l-benzyl-2-methyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (199) (0.66g) was obtained from l-benzyl-6- 



carboxy-2-methylbenzimidazole (0.59g), oxalyl chloride (0.56g), 2-aminornethylpyridine 

(0.24g) and triethylamine (0.67g). 

[Physical Characteristics of the Compound (199)] 

, H-NMR(CDC1 3 ,8): 2.5S (3H, s), 4.76 (2H, d, J = 4.9Hz), 5.36 (2H, s), 7.02 - 7.06 (2H, 
m), 7.21 (lH.dd, J = 6.9 and 5.0Hz), 7.27 - 7.35 (4H, m), 7.65 - 7.75 (4H, m), 7.96 (1H, 
d,J = 0.SHz), 8.56(lH,d,J = 4.8Hz). 
IR(KBr): 1640cm" 1 . 
mp: 124.0- 124.9°C. 

< Example 135; Synthesis of l-(4-t-Butylbenzyl)-2-methyl-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole (200) > 

By using the method of Example 115, l-(4-t-butylbenzyl)-2-methyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (200) (0.477g) was obtained from l-(4-t- 
butylbenzyl)-6-carboxy-2-methylbenzimidazole (0.544g), oxalyl chloride (0.428g), 2- 
aminomethylpyridine (0.1 83g) and triethylamine (0.51 Ig). 
[Physical Characteristics of the Compound (200)] 

'H-NMR (CDC1 3 , 5): 1.27 (9H,s), 2.60 (3H, s), 4.77 (2H, d, J = 4.9Hz), 5.34 (2H, s), 6.98 
(2H, d, J - 8.3Hz), 7.21 (1H, dd, J = 7.3 and 5.1Hz), 7.29 - 7.35 (3H, m), 7.62 (1H, br.s), 
7.65- 7.75 (3H,m), 7.96 (1H, d, J = 1.1Hz), 8.57 (1H, d, J = 4.7Hz). 
IR(KBr): 1646cm"'. 
mp: 140.4- 142.8°C. 

< Example 136; Synthesis of 2-Methyl-l-(2-naphthylmethyl)-6-[(2-pyridylmethyl) 
carbamoyl]benzimidazole (201) > 

By using the method of Example 1 15, 2-methyl-l-(2-naphthylmethyl)-6-[(2- 
pyridylrnethyl)carbamoyl]benzimidazole (201) (0.47g) was obtained from 6-carboxy-2- 
methyl-l-(2-naphthylmethyl)benzimidazole (0.80g), oxalyl chloride (0.64g), 2- 
amiriomethylpyridine (0.27g) and triethylamine (0.77g). 
[Physical Characteristics of the Compound (201)] 

'H-NMR (CDCI3, 5): 2.60 (3H, s), 4.75 (2H, d, J = 4.9Hz), 5.52 (2H, s), 7.17 - 7.23 (2H, 
m), 7.31 (1H, d, J = 7.8Hz), 7.38 (1H, s), 7.43 - 7.48 (2H, m), 7.60 - 7.82 (7H, m), 8.00 
(1H, d, J = 1.0Hz), 8.53 (1H, d, J = 4.7Hz). 
IR(KBr): 1640cm' 1 . 
mp: 143.0 -144.5°C. 

< Example 137; Synthesis of l-(Biphenyl-4-ylmethyl)-2-ethyl-6-[(2-pyridylmethyl) 
carbamoyl]benzimidazole (202) > 

By using the method of Example 1 1 5, l-(biphenyl-4-ylmethyl)-2-ethyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (202) (0.4 lOg) was obtained from l-(biphenyl-4- 
ylmethyl)-6-carboxy-2-ethylbenzimidazole (0.500g), oxalyl chloride (0.356g), 2- 



„ aminomethylpyridine (0.15 lg) and tricthylamine (0.424g). 
[Physical Characteristics of the Compound (202)] 

'H-NMR (CDCb, 5): 1 .45 (3H, t, J = 7.7Hz), 2.90 (2H, q, J = 7.4Hz), 4.77 (2H, d, J = 
4.7Hz), 5.43 (2H,s), 7.10 (2H, d, J = S.2Hz), 7.20 (1H, dt, J = 4.9 and 7.7Hz), 7.33 (2H, t, 
J = 7.4Hz), 7.42 (2H, t, J = 7.5Hz), 7.49 - 7.55 (4H, m), 7.61 (1H, br t), 7.67 (1H, dt, J = 
7.8 and 1.8Hz), 7.72 (1H, d, J = 8.4Hz), 7.81 (1H, d, J = 8.4Hz), 7.99 (lH,s), 8.56 (lH, d, 
J = 4.9Hz). 
IR(KBr): 1640cm' 1 . 
mp: 123.0- 124.0°C. 

< Example 138; Synthesis of l-(2-Chlorobenzyl)-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole (203) > 

By using the method of Example 115, l-(2-chlorobenzyl)-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (203) (0.1 lOg) was obtained from 6-carboxy-l-(2- 
chlorobenzyl)benzimidazole (0.46 lg), oxalyl chloride (0.728g), 2-aminomethylpyridine 
(0. 1 74g) and triethylamine (0.486g). 
[Physical Characteristics of the Compound (203)] 

'H-NMR (CDC1 3 , 8): 4.78 (2H, t, J = 4.8Hz), 5.51 (2H,s), 6.92 (1H, d, J = 6.5Hz), 7.17- 
7.31 (3H,m), 7.34 (1H, d, J = 7.8Hz), 7.45 (1H, dd, J = 1.1 and 8.0Hz), 7.69 (1H, dt, J = 
1 .8 and 7.7Hz), 7.67 - 7.73 (1H, br s), 7.76 (1H, dd, J = 1 .5 and 8.4Hz), 7.87 (1H, d, J = 
8.4Hz), 8.05 (2H,s), 8.57 (1H, d, J = 4.9Hz). 
IR(KBr): 1646cm-'. 
mp: 144.0 - 145.0°C. 

< Example 139; Synthesis of 2-Methyl-l-(2-nitrobenzyl)-6-[(2-pyridylmethyl)carbamoyl] 
benzimidazole (204) > 

By using the method of Example 115, 2-methyl-l-(2-nitrobenzyl)-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (204) (0.241g) was obtained from 6-carboxy-2- 
methyl-l-(2-nitrobenzyl)benzimidazole (0.367g), oxalyl chloride (0.299g), 2- 
aminomethylpyridine (0.21 7g) and triethylamine (0.360g). 
[Physical Characteristics of the Compound (204)] 

1 H-NMR (CDC1 3> 8): 2.56 (3H, s), 4.75 (2H, t, J = 4.8Hz), 5.83 (2H, s), 6.41 (1H, d, J = 
7.8 and 1.2Hz), 7.22 (1H, dt, J = 5.0 and 1.7Hz), 7.32 (1H, d, J = 7.9Hz), 7.43 - 7.52 (2H, 
m), 7.64 (lH,s), 7.68 (1H, dt, J = 7.6 and 1.7Hz), 7.75 (1H, dd, J = 8.4 and 1.5Hz), 7.80 
(1H, d, J = 8.4Hz), 7.82 (1H, d, J = 1.3Hz), 8.28 (1H, dd, J = 8.0 and 1.7Hz), 8.56 (1H, d, J 
= 4.9Hz). 

IR(KBr): 1645cm -1 . 
mp: 194.8 - 196.7°C. 

< Example 140; Synthesis of 2-Methyl-l-(2-nitrobenzyl)-5-[(2-pyridylmethyl)carbamoyl] 



benzimidazole (205) > 

By using the method of Example 115, 2-meihyl-l-(2-nitrobenzyl)-5-[(2- 
P)Tidylmethyl)carbamoyl]benzimidazole (205) (0.079g) was obtained from 5-carboxy-2- 
methyl- 1 -(2-nitrobenzyl)benzimidazole (0.096g), oxalyl chloride (0.07Sg), 2- 
aminomethylpyridine (0.048g) and triethylamine (0.093g). 
[Physical Characteristics of the Compound (205)] 

! H-NMR (CDCI3, 8): 2.57 (3H,s), 4.80 (2H, d, J = 4.7Hz), 5.80 (2H, s), 6.43(lH,d,J = 
7.4 and 0.8Hz), 7.17 (1H, d, J = 8.4Hz), 7.22 (1H, dt, J = 5.5 and l.SHz), 7.35 (1H, d J = 
7.8Hz), 7.44- 7.52 (2H, m), 7.67 (lH.s), 7.69 (1H, dt, J-7.8 and 1.9Hz), 7.82 (lHdd J 
= 8.4 and 1.5Hz), 8.27 (1H, dd, J = 8.0 and 1.6Hz), 8.28 (1H, d, J = 1.4Hz), 8 56(1H d J = 
4.9Hz). ' ' 

IR(KBr): 1645cm -1 . 

mp: ~96°C (accompanied with decomposition). 

< Example 141; Synthesis of l-(2-Chlorobenzyl)-2-methyl-6-(2- 
naphthalenesulfonylcarbamoyljbenzimidazole Sodium Salt (206) > 

N,N'-carbonyldiimidazole (0.541 g) was added all at once to an N,N- 
dimethylformamide (20ml) solution of 6-carboxy-l-(2-chloroben 2 yl)-2-methylbenzimidazole 
(0.500g), and the solution was stirred for one hour at room temperature. Subsequently, an 
N,N-dimethylformamide (5ml) solution of 2-naphthalenesulfonamide (0.689g) and 
diazabicycloundecene (0.506g) was added, and the solution was stirred for 48 hours at 
100°C. The reaction solution was cooled and the solvent was removed through evaporation 
under reduced pressure. Water and chloroform were added to the residuum. 1 0% 
hydrochloric acid was added until the aqueous layer became acidic. Chloroform extraction 
was performed (twice) and to the resultant organic layer, a saturated sodium 
hydrogencarbonate aqueous solution was added. The solution was stirred. Precipitated 
crystals were separated through filtration and were dissolved in a small amount of methanol. 
Further, ethyl acetate was added and crystallization was performed. The crystals were 
separated through filtration, dried, and thus, 0.508g of l-(2-chlorobenzyl)-2-methyl-6-(2- 
naphthalenesulfonylcarbamoyljbenzimidazole sodium salt (206) was obtained. 
[Physical Characteristics of the Compound (206)] 

'H-NMR (DMSO-d6, 8): 2.46 (3H, s), 5.51 (2H, s), 6.38 (1H, d, J = 7.9Hz), 7.17 (1H t J 
= 7.5Hz), 7.30 (lH,t), 7.45 (1H, d, J = 8.5Hz), 7.51 - 7.57 (3H, m), 7.77 -7 93 (5H m) 
7.99 (lH,m), 8.35 (lH,s). ' 
FR(KBr): 1594cm" 1 . 
Mass(FAB): m/e 512(M+1). 
mp: 352.0 -354.5°C. 



< Example 142; Synthesis of l-(2-Chlorobenzyl)-2-methyl-6-(l- 
naphthalenesulfonylcarbamoyl]benzimidazole Sodium Salt (207) > 



By using the method of Example 141,1 -(2-chlorobenzyl)-2-methyl-6-( 1 - 
naphthalenesulfonylcarbamoyl]benzimidazole sodium salt (207) (0.390g)'\vas obtained from 
6-carboxy-l-(2-chlorobenzyl)-2-methylbenzimidazole (0.600g), N,N'-carbonyldiimidazole 
(0.647g), 1-naphthalenesulfonamide (O.S29g) and diazabicycloundecene (0.608g). 
[Physical Characteristics of the Compound (207)] 

'H-NMRfDMSO-dM): 2.46 (3H, s), 5.49 (2H, s), 6.39 (1H, d, J = 7.8Hz), 7.16(lH,t,J 

= 7.5Hz), 7.31 (1H 5 1, J = 7.3Hz), 7.36 (lH,t), 7.40-7.45 (2H, m), 7.50 (1H, t, J = 7.7Hz), 

7.54 (lH,d, J = 8.0Hz), 7.75 - 7.81 (2H, m), 7.87 (1H, d, J = 7.9Hz), 7.93(lH,d,J = 

8.2Hz), 8.09 (lH,d, J = 7.3Hz), 8.86 (1H, d, J = 8.5Hz). 

IR(KBr): 1633cm" 1 . 

Mass(FAB): m/e512(M+l). 

mp: -265°C (accompanied with decomposition). 

< Example 143; Synthesis of 6-(4-Chlorobenzenesulfonylcarbamoyl)-l-(2-chlorobenzyl)-2- 
methylbenzimidazole Sodium Salt (208) > 

By using the method of Example 141, 6-(4-chlorobenzenesulfonylcarbamoyl)-l-(2- 
chlorobenzyl)-2-methylbenzimidazole sodium salt (208) (0.270g) was obtained from 6- 
carboxy-l-(2-chlorobenzyl)-2-methylbenzimidazole (0.400g), N,N'-carbonyldiimidazole 
(0.432g), 4-chlorobenzenesulfonamide (0.5 lOg) and diazabicycloundecene (0.404g). 
[Physical Characteristics of the Compound (208)] 

] H-NMR (DMSO-d6, 8): 2.46 (3H, s), 5.52 (2H, s), 6.38 (1H, d, J = 7.4Hz), 7.19(lH,t,J 
= 7.6Hz), 7.31 (lH,t, J = 7.6Hz), 7.39 (2H, d, J = 8.5Hz), 7.45 (1H, d, J = 8.9Hz), 7.54 
(1H, d, J = 8.0Hz), 7.76 - 7.82 (4H, m). 
IR(KBr): 1592cm* 1 . 
Mass(FAB): m/e496(M+l). 
mp: 360 - 362°C (decomposition). 

< Example 144; Synthesis of 6-(3-Chlorobenzenesulfonylcarbamoyl)-l-(2-chlorobenzyl)-2- 
methylbenzimidazole (209) > 

By using the method of Example 141, 6-(3-chlorobenzenesulfonylcarbamoyl)-l-(2- 
chlorobenzyl)-2-methylbenzimidazole sodium salt was obtained from 6-carboxy-l-(2- 
chlorobenzyl)-2-methylbenzimidazole (0.450g), N,N 5 -carbonyldiimidazole (0.486g), 3- 
chlorobenzenesulfonamide (0.573g) and diazabicycloundecene (0.456g). This material was 
dissolved in a mixture solution of methanol and water. Its acidity was adjusted to pH5 - 6 
using 10% hydrochloric acid. Precipitated crystals were separated through filtration, dried 
and thus, 6-(3-chlorobenzenesulfonylcarbamoyl)-l-(2-chlorobenzyl)-2-methylbenzini^ 
(209) (0.420g) was obtained. 

[Physical Characteristics of the Compound (209)] - 
] H-NMR (DMSO-d6, 5): 2.51 (3H, s), 5.63 (2H, s), 6.48 (1H, d, J = 7.7Hz), 7.22 (1H, t, J 
= 7.6Hz), 7.34 (lH,t, J = 7.7Hz), 7.56 (1H, t, J = 8.0Hz), 7.64 (1H, t, J = 8.0Hz), 7.68 (1H, 



tmT^' (2H> ' J = S " 6HZ) ' 7,91 ° H ' d ' J = 7 - 6Hz) ' 7 - 95 (1H ' d ' J = L6H * s.10, 

IR(KBr): 1687cm' 1 . 
Mass(FAB): m/e474(M+l). 

mp: 254.5 - 257.5°C (accompanied with decomposition). 

< Example 145; Synthesis of 5-Be n zenesulfonylcarbamoyl-2-benzyl-l-(2-chloroben Z vn 
benzimidazole (210) > 

By using the method of Example 144, 5-benzenesulfonylcarbamoy]-2-benzyl-l (2 
chlorobenzyl)benzimidazole (210) (0.447g) was obtained from 2-benzyl-5-carboxy-l-0- 
chlorobenzyl)benzimidazole (0.466g), N,N'-carbonyldiimidazole (0.401 g) 
benzenesulfonamide (0.389g) and diazabicycloundecene (0.377g). 
[Physical Characteristics of the Compound (210)] 

•H-NMR ( DMSO-d6 )5) : 4.28 (2H,s), 5.57 (2H, s), 6.23 (IH, d, J = 7.6Hz), 7.04 (IH t J 
= 6H ^-, 26(6Hjffl)> 7*>(lH.<W-8.ffl* 7.46(lH,d,;=,0H Z ), 7.61 73 
(4H, m). 8.00 (2H, d, J = 7.6Hz), 8.23 (IH, s), 12.43 (IH br s) 
IR(KBr): 1685cm' 1 . 
mp: 152.0- 155.0°C. 

< Example 146; Synthesis of e-Benzenesulfonylcarbamoyl^-benzyl-l^-chJorobenzyl) 
benzimidazole (21 1)> * ' 

By using the method of Example 144, 6-benzenesulfonylcarbamoyl-2-benzyl-l-r2 
chlorobenzyl)benzimidazole (211) (0.803g) was obtained from 2-benzyl-6-carboxy-l (2 
chlorobenzyl)ben2imidazole (0.760g), N,N'-carbonyldiimidazole (0 654g) 
benzenesulfonamide (0.634g) and diazabicycloundecene (0.614g). 
[Physical Characteristics of the Compound (211)] 

'H-NMR(DMSO-d6, 6 ): 4.41 (2H, s), 5.71 (2H.s). 6.32 (,H, d, ,- 7.7Hz). 7.06 (IH t J 

2?' , ; 4 - 7 - 3 ° (6H ' mX «•'-«•«*>. W,.), 7.70 m ;0 , 7.si 

flHh \ = ™(>H,d,I= 8 .5H 2 >, 7.97 (2H,d,J = 8.2Hz), 8,6(lH,s> .2.60 

(IH, br s). 

IR(KBr): 1704cm' 1 . 
mp: 143.0- 144.5°C. 

< Example^; Synthesis of l-(2,4-Dicholo ro be n zyl).2-me,hyl-6-[(2-p y rid y Imethy.) 

carbamoyl]benzimidazole (1 80) > 

DicUoromethane (,0ml) and one drop of N,N-dime tty lfonnamide were added ,o 6- 
c^boxy-l^^chlorobeazyU^-rnethylbenzimidazole (0.627g), and the solution was 

0XaIy ' CU ° ride ( °' 493g) in '° «**» - *• -Men was - 

stored for a few mmu.es. After the solution was further stirred for one hour at room 

temperature, the solution was concentrated under reduced pressure, the oxalyl chloride was 



, removed, and the residuum was dissolved in dichloromelhane (10ml). This solution was 
dripped to an methylene chloride (5ml) solution of 2-aminomethylpyridine (0.1 67g) and 
triethylamine (0.469g) under ice-chilled conditions. After being stirred for one hour, the 
reaction solution was washed with water three times and further washed with a saturated 
sodium hydrogencarbonate aqueous solution. The organic layer was concentrated under 
reduced pressure and purified using fractional thin film silica gel chromatography 
(developing solvent: acetone/diethylether = 1/1). Further, it was dissolved in ethyl acetate 
(5ml), hexane (2ml) was added, and it was crystallized. The crystals were separated through 
filtration, dried and thus, 0.359g of l-(2,4-dicholorobenzyl)-2-methyl-6-[(2- 
p)Tidylmethyl)carbamoyl]benzimidazole (180) was obtained. 
[Physical Characteristics of the Compound (180)] 

'H-NMRCCDCb.e): 2.56 (3H, s), 4.76 (2H, d, J = 4.8Hz), 5.40 (2H,s), 6.33 (1H, d, J = 
8.4Hz), 7.22(lH,dd,J = 7.4and4.9Hz), 7.33 (1H, d, J = 7.9Hz), 7.48 (1H, d, J = 2.1Hz), 
7.62- 7.79 (4H,m), 7.86 (1H, d, J = 1.1 Hz), 8.57, (1H, d, J = 4.9Hz). 
IR(KBr): 1645cm -1 . 
mp: 204.1 -206.3°C. 

< Example 148; Synthesis of l-(Biphenyl-4-ylmethyl)-2-methyl-6-[(2-pyridylmethyl) 
carbamoyljbenzimidazole (212) > 

Oxalyl chloride (0.655g) was added to a dichloromethane (13ml) solution of 1- 
(biphenyl-4-ylmethyl)-6-carboxy-2-methylbenzimidazole (0.886g), and N,N- 
dimethylformamide (one drop) under ice-chilled conditions, and the solution was stirred for 
15 hours at room temperature. Precipitated crystals were separated through filtration, washed 
with methylene chloride and dried under reduced pressure. These crystals were added to a 
dichloromethane (15ml) solution of 2-aminomethylpyridine (0.235g) and triethylamine 
(0.653g) under ice-chilled conditions, and the solution was stirred for one hour. Water was 
added to the reaction solution and the reaction was halted. After the solution was washed 
with water (twice) and washed with a saturated sodium hydrogencarbonate aqueous solution, 
the organic layer was dried. Then, the solvent was concentrated under reduced pressure. 
Recrystallization of the residuum in a mixed solvent of ethyl acetate and ethanol produced 
0.774g of 1 -(biphenyl-4-ylmethyl)-2-methy^ 
(212). 

[Physical Characteristics of the Compound (212)] 

] H-NMR (CDC1 3 , 5): 2.62 (3H, s), 4.77 (2H, d, J = 4.8Hz), 5.42 (2H, s), 7.12 (2H, d, J = 
8.5Hz), 7.21 (lH,m), 7.34 (2H, m), 7.42 (2H,m), 7.51 - 7.55 (4H, m), 7.62 (1H, br t), 
7.67 (1H, dt, J = 1.7 and 7.7Hz), 7.71 (1H, dd, J = 1.6 and 8.4Hz), 7.76 (1H, d, J = 8.4Hz), 
8.00, (1H, d, J = 1.2Hz), 8.56 (1H, d, J = 4.8Hz). 
IR(KBr): 1642cm* 1 . 
mp: 205.0 -206.5°C. 



< Example 149; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(2-chlorobenzy])-2- 
methylbenzimidazole (163) > 

KN'-carbonyldiimidazole (0.973g) was added all at once to an N,N- 
dimethylformamide (20ml) solution of 6-carboxy-l-(2-chlorobenzyl)-2-methylbenzimidazole 
(0.902g), and the solution was stirred for one hour at room temperature. Subsequently, an 
N,N-dimethylformamide (5ml) solution of benzenesulfonamide (0.943 g) and 
diazabicycloundecene (0.91 3g) was added, and the solution was stirred for 70 hours at 
100°C. The reaction solution was cooled and the solvent was removed through evaporation 
under reduced pressure. Water and chloroform were added to the residuum. While being 
stirred, 10% hydrochloric acid was added until the aqueous layer became acidic. The organic 
layer, which was obtained through chloroform extraction (twice), was washed with a 
saturated sodium hydrogencarbonate aqueous solution, and the solvent was removed through 
evaporation under reduced pressure. The residuum was dissolved in a small amount of 
chloroform. Ethyl acetate was added and crystals were formed. The crystals were separated 
through filtration, dried, and thus, 0.667g of 6-benzenesulfonylcarbamoyl-l-(2- 
chlorobenzyl)-2-methylbenzimidazole (163) was obtained. 

< Example 150; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2- 
methylbenzimidazole Sodium Salt (213) > 

By using the method of Example 141, 6-benzenesulfonylcarbamoyl-l-(biphenyl-4- 
ylmethyl)-2-methylbenzimidazole sodium salt (213) (0.3 65g) was obtained from 6-carboxy- 
1 -(biphenyl-4-ylmethyl)-2-methylbenzimidazole (0.63 7g), N,N'-carbonyldiimidazole 
(0.533g), benzenesulfonamide (0.5 16g) and diazabicycloundecene (0.500g). 
[Physical Characteristics of the Compound (213)] 

] H-NMR (DMSO-d6, 5): 2.52 (3H, s), 5.52 (2H, s), 7.13 (2H, d, J = 8.1Hz), 7.31-7.37 
(4H,m), 7.39- 7.45 (3H,m), 7.58 - 7.63 (4H, m), 7.78 - 7.82 (3H, m), 7.97 (lH,s). 
IR(KBr): 1591cm* 1 . 

mp: 289.0 - 290.0°C (accompanied with decomposition). 

< Example 151; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(2-chlorobenzyl)-2- 
methylbenzimidazole (1 63) > 

N,N'-carbonyldiimidazole (5.41g) was added all at once to an N,N- 
dimethylformamide (110ml) solution of 6-carboxy-l-(2-chlorobenzyl)-2- 
methylbenzimidazole (5.02g), and the solution was stirred for one hour at room temperature. 
Subsequently, an N,N-dimethylformamide (20ml) solution of benzenesulfonamide (5.24g) 
and diazabicycloundecene (5.08g) was added, and the solution was stirred for 70 hours at 
100°C. The reaction solution was cooled and the solvent was removed through evaporation 
under reduced pressure. Water and chloroform were added to the residuum. While being "~ 
stirred, 10% hydrochloric acid was added until the aqueous layer became acidic. The organic 
layer, which was obtained through chloroform extraction (twice), was washed with a 



, saturated sodium hydrogencarbonate aqueous solution, and a portion of the solvent was 
removed through evaporation under reduced pressure. Precipitated crystals were separated 
through filtration, dried, and thus, 4.96g of 6-benzenesulfonylcarbamoyl-l-(2-chlorobenzyl)- 
2-methylbenzimidazoIe (163) was obtained. 

< Example 152; Synthesis of l-(2-Chlorobenzyl)-2-methyl-6- 
trifluoromethanesulfonylcarbamoylbenzimidazole Hydrochloride (214) > 

N,N'-carbonyldiimidazole (0.647g) was added all at once to an N,N- 
dimethylformamide (20ml) solution of 6-carboxy-l-(2-chlorobenzyl)-2-methylbenzimidazole 
(0.600g), and the solution was stirred for one hour at room temperature. Subsequently, an 
N,N-dimethylformamide (5ml) solution of trifluoromethanesulfonamide (0.5 96g) and 
diazabicycloundecene (0.609g) was added, and the solution was stirred for 72 hours at 
100°C. The reaction solution was cooled and the solvent was removed through evaporation 
under reduced pressure. Water and ethyl acetate were added to the residuum. While being 
stirred, 10% hydrochloric acid was added until the aqueous layer became acidic. Precipitated 
crystals were washed with a mixture solvent of ethanol (25ml) and methanol (25ml). The 
crystals were dried and thus, l-(2-chlorobenzyl)-2-methyl-6- 
trifluoromethanesulfonylcarbamoylbenzimidazole hydrochloride (214) (0.420g) was 
obtained. 

[Physical Characteristics of the Compound (214)] 

^-NMRpMSO-d^S): 2.84 (3H,s), 5.82 (2H, s), 7.08 (1H, d, J = 7.5Hz), 7.30 (1H, t), 
7.40(lH,t,J = 7.7Hz), 7.58 (1H, d, J = 8.0Hz), 7.79 (1H, d, J = 8.6Hz), 8.07 - 8.13 (2H, 
m). 

IR(KBr): 1634cm -1 . 

Mass(CI): m/e 432(M+1-HC1). 

mp: 332 - 335°C (accompanied with decomposition). 

< Examples 153 and 154; Syntheses of 6-Benzenesulfonylcarbamoyl-l-(2,4-dichlorobenzyl)- 
2-methylbenzimidazole Hydrochloride (215) and 6-Benzenesulfonylcarbamoyl-l-(2,4- 
dichlorobenzyl)-2-methylbenzimidazole (2 1 6) > 

By using the method of Example 152, 6-benzenesulfonylcarbamoyl-l-(2,4- 
dichlorobenzyl)-2-methylbenzimidazole hydrochloride (215) (0.540g) was obtained from 6- 
carboxy-1 -(2,4-dichlorobenzyl)-2-methylbenzimidazole (0.460g), N,N'-carbonyldiimidazole 
(0.445g), benzenesulfonamide (0.43 lg) and diazabicycloundecene (0.41 8g). 
[Physical Characteristics of the Compound (215)] 

! H-NMR (DMSO-d6, 8): 2.71 (3H, s), 5.74 (2H, s), 6.83 (1H, d, J = 8.4Hz), 7.33 (1H, dd, J 
= 2.0 and 8.4Hz), 7.63 (2H, t), 7.71 (1H, t), 7.78 (1H, d, J = 2.0Hz), 7.86 (1H, d, J = 
8.7Hz), 7.95 (1H, dd, J = 1.4 and 8.7Hz), 7.99 (2H, m), 8.29 (1H, s). 
IR(KBr): 1686cm' 1 . 
mp: 236.0 -238.0°C. 



This material was dissolved in a mixture solvent of a potassium hydrogencarbonate aqueous 
solution and methanol, and its acidity was adjusted to pH5 ~ 6 with 10% hydrochloric, acid. 
Precipitated crystals were collected, washed with water, washed with methanol, and then 

dried. Thus, 6-ben Z enesulfonylcarbamoyl-l-(2,4-dichlorobenzyl)-2-melhylbenzimidazole 
(216). 

[Physical Characteristics of the Compound (216)] 

'H-NMR(DMSO-d6,8): 2.48 (3H, s), 5.58 (2H, s), 6.42 (IH, d, J = 8.4Hz), 7.31(lH,dd J 
- 2.2 and 8.4Hz), 7.60 - 7.75 (6H, m), 7.99 (2H, d, J = 7.4Hz), 8.06 (IH, s), 12.40 (IH s) 
IR(KBr): 1540cm" 1 . 
mp: 238.2 - 239.9°C. 



< Example 155; Synthesis of l-(2-Chlorobenzyl)-6-(4-methoxyben Z enesulfonylcarbamoyl)- 
2-methylbenzimidazole (217) > 

N,N'-carbonyldiimidazole (0.43 lg) was added all at once to an N,N- 
dimethylformamide (15ml) solution of 6-carboxy-l-(2-chlorob e nzyl)-2-methylbenzimidazole 
(0.400g), and the solution was stirred for one hour at room temperature. Subsequently, an 
N,N-dimethylformamide (5ml) solution of 4-methoxybenzenesulfonamide (0.498g) and 
diazabicycloundecene (0.405g) was added, and the solution was stirred for 67 hours at 
100°C. The reaction solution was cooled and the solvent was removed through evaporation 
under reduced pressure. Water and chloroform were added to the residuum. While being 
stirred, 10% hydrochloric acid was added until the aqueous layer became acidic. The organic 
layer, which was obtained through chloroform extraction (twice), was washed with a 
saturated sodium hydrogencarbonate aqueous solution, and the solvent was removed through 
evaporation under reduced pressure. After purification using silica gel column 
chromatography (eluate: chloroform/methanol = 100/2 ~ 100/10) and then concentration, 
crystals were formed in a mixture solution of ethyl acetate and diethylether. The crystals' 
were separated through filtration, dried, and thus, 0.450g of l-(2-chlorobenzyl)-6-(4- 
methoxybenzenesulfonylcarbamoyl)-2-methylbenzimidazole (217) was obtained. 
[Physical Characteristics of the Compound (217)] 

'H-NMR (DMSO-d6, 8): 2.46 (3H, s), 3.83 (2H, s), 5.58 (2H, s), 7.12 (2H, d, J = 9 0Hz) 
7.21 (lH,t, J = 7.3Hz), 7.33 (lH,t), 7.56 (IH, d, J = 7.0Hz), 7.63 (IH, d, J = 8.5Hz), 7.71 
(IH, dd, J = 1.6 and 8.5Hz), 7.91 (2H, d, J = 9.0Hz), 8.05 (IH, d, J = 1.3Hz) 
IR(KBr): 1683cm" 1 . 
Mass(FAB): m/e470(M+l). 
mp: 271.0 -274.0°C. 



< Example 156; Synthesis of l-(2-Chlorobenzyl)-2-methyl-6-(a- 
toluenesulfonylcarbamoyl)benzimidazole (218) > 

By using the method of Example 155, l-(2-chlorobenzyl)-2-methyl-6-(a- 



, = 7.6Hz), 7.34 (lH.t, J = 7.6Hz), 7.56 (1H, t, J = 8.0Hz), 7.6S (lH, d, J = S.5Hz), 7.S3 
(lH,d, J = S.3Hz), 8.07 (lH,s), 8.16 (2H, d, J = 8.7Hz), 8.37 (2H, d, J = S.7Hz). 
IR(KBr): 1621cm" 1 . . 

Mass(FAB): m/e 4S5(M+1). - 
mp: 330 - 332°C. 

< Example 159; Synthesis of l-(2-Chlorobenzyl)-2-methyl-6-[4- 
(trifluoromethyl)benzenesulfonylcarbamoyl]benzimidazole (221) > 

By using the method of Example 155, l-(2-chlorobenzyl)-2-methyl-6-[4- 
(trifluoromethyl)benzenesulfonylcarbamoyl]benzimidazole (221) (0.390g) was obtained from 
6-carboxy-l-(2-chlorobenzyl)-2-methylbenzimidazole (0.450g), N,N'-carbonyldiimidazole 
(0.486g), 4-(trifluoromethyl)benzenesulfonamide (0.676g) and diazabicycloundecene 
(0.457g). 

[Physical Characteristics of the Compound (221)] 

] H-NMR (DMSO-d6, 8): 2.52 (3H, s), 5.62 (2H, s), 6.47 (1H, d, J = 7.2Hz), 7.22(lH,t,J 
= 7.5Hz), 7.34 (lH,t), 7.56 (lH,d, J = 8.0Hz), 7.66 (1H, d, J = 8.5Hz), 7.78 (1H, d), 7.97 
(2H,d, J = 8.3Hz), 8.06 (lH,s), 8.15 (2H, d, J = 8.3Hz). 
IR(KBr): 1620cm" 1 . 
Mass(FAB): m/e 508(M+1). 
mp: 288.0 -292.0°C. 

< Example 160; Synthesis of 6-(2-Chlorobenzenesulfonylcarbamoyl)-l-(2-chlorobenzyl)-2- 
methylbenzimidazole Ammonium Salt (222) > 

N,N'-carbonyldiimidazole (0.485g) was added all at once to an N,N- 
dimethylformamide (15ml) solution of 6-carboxy-l-(2-chlorobenzyl)-2-methylbenzimidazole 
(0.450g), and the solution was stirred for one hour at room temperature. Subsequently, an 
N,N-dimethylformamide (5ml) solution of trifluoromethanesulfonamide (0.575g) and 
diazabicycloundecene (0.457g) was added, and the solution was stirred for 72 hours at 
100°C. The reaction solution was cooled and the solvent was removed under reduced 
pressure. Water and ethyl acetate were added to the residuum. As it was being stirred, 1 0% 
hydrochloric acid was added until the water layer became acidic. Precipitated crystals were 
separated through filtration. The crystals were then dissolved in ethanol and then aqueous 
ammonia was added to adjust the acidity to pH 7. Furthermore, diisopropyl ether was added. 
Precipitated crystals were separated through filtration, then dried and thus, 0.360g of 6-(2- 
chlorobenzenesulfonylcarbamoyl)-l -(2-chlorobenzyl)2-methylbenzimidazole ammonium salt 
,(222) was obtained. 

[Physical Characteristics of the Compound (222)] 

] H-NMR (DMSO-d6, 8): 2.47 (3H, s), 5.51 (2H, s), 6.43 (1H, d, J = 7.5 Hz), 7.12 (4H, br ~ 
s), 7.19 (1H, t, J = 7.6 Hz), 7.28 - 7.38 (4H, m), 7.46 (1H, d, J = 8.3 Hz), 7.53 (1H, d, J = 
7.9 Hz), 7.78 - 7.82 (2H,m), 7.97 (1H, m). 



toluenesulfonylcarbamoyl)benzimidazole (2 IS) (0.350g) was obtained from 6-carboxy-l-(2- #i 
chlorobenzyl)-2-methylbenzimidazoIe (0.450g), HN'-carbonyldiimidazole (0.485g), ot- 
toluenesulfonamide (0.5 12g) and diazabicycloundecene (0.456g). 

[Physical Characteristics of the Compound (2 IS)] : 
^-NMRCDMSO-dM): 2.48 (3H, s), 4.36 (2H, s), 5.53 (2H, s), 6.40 (1H, d, J = 6.8Hz), 
7.15- 7.28 (6H,t), 7.32 (lH,t), 7.49 (1H, d, J = 8.3Hz), 7.55 (lH,d), 7.S3 - 7.S7 (2H, 
m). 

IR(KBr): 1593cm" 1 . 
Mass(FAB): m/e454(M+l). 
mp: 193 - 196°C (foam). 

< Example 157; Synthesis of l-(2-Chlorobenzyl)-6-(2,5- 
dimethylbenzenesulfonylcarbamoyl)-2-methylbenzimidazole (219) > 

By using the method of Example 155, l-(2-chlorobenzyl)-6-(2,5- 
dimethylbenzenesulfonylcarbamoyl)-2-methylbenzimidazole (219) (0.490g) was obtained 
from 6-carboxy-l-(2-chlorobenzyl)-2-methylbenzimidazole (0.500g), N,N'- 
carbonyldiimidazole (0.539g), 2,5-xylenesulfonamide (0.6 16g) and diazabicycloundecene 
(0.506g). 

[Physical Characteristics of the Compound (219)] 

^-NMR (DMSO-d6 s 8): 2.35 (3H, s), 2.48 (3H, s), 2.51 (3H, s), 5.58 (2H, s), 6.45 (1H, d, 
J = 7.5Hz) 3 7.20 - 7.27 (2H, m), 7.31 - 7.39 (2H 5 m), 7.56 (1H, d, J = 8.0Hz) 5 7.64 (1H, d, 
J = 8.5Hz), 7.75 (lH,d, J = 8.5Hz) 5 7.82 (2H, s), 8.06 (1H, s), 12.45 (1H, brs). 
IR(KBr): 1690cm" 1 . 
Mass(FAB): m/e468(M+l). 
mp: 266.5 -267.5°C. 

< Example 158; Synthesis of l-(2-Chlorobenzyl)-2-methyl-6-(4- 
nitrobenzenesulfonylcarbamoyl)benzimidazole (220) > 

N,N'-carbonyldiimidazole (0.432g) was added all at once to an N,N- 
dimethylformamide (15ml) solution of 6-carboxy-l-(2-chlorobenzyl)-2-methylbenzimidazole 
(0.432g) 5 and the solution was stirred for one hour at room temperature. Subsequently, an 
N,N-dimethylformamide (5ml) solution of 4-nitrobenzenesulfonamide (0.538g) and 
diazabicycloundecene (0.405g) was added, and the solution was stirred for 84 hours at 
100°C. The reaction solution was cooled and the solvent was removed through evaporation 
under reduced pressure. When chloroform and hydrochloric acid were added to the residuum 
and the solution was stirred, crystals precipitated. The crystals were separated through 
filtration, dried, and thus, 0.300g of l-(2-chlorobenzyl)-2-methyl-6-(4- 

nitrobenzenesulfonylcarbamoyl)benzimidazole (220) was obtained. — 
[Physical Characteristics of the Compound (220)] 

*H-NMR (DMSO-d6, 8): 2.56 (3H, s), 5.65 (2H, s), 6.54 (1H, d, J = 7.6Hz), 7.23 (1H, t, J 



IR(KBr): 1590 cm" 1 . 

Mass (FAB): m/e 474(M+1-NH3). 

mp: 264.0 - 267.0 °G. 

< Example 161; Synthesis of 6-Carbamoyl-l-(2,4-dichlorobenzyl)-2-methylbenzimidazole 
(223) > 

Oxylyl chloride (0.43 7g) was added to a methylene chloride (8ml) solution of 6- 
carboxy-l-(2 3 4-dichlorobenzyl)-2-methylbenzimidazole (0.490g) and N,N- 
dimethylformamide (1 drop) under ice-chilled conditions, and the solution was stirred for 1.5 
hours at room temperature. Then, 28% aqueous ammonia (4ml) was added and the solution 
was stirred for 12 hours at room temperature. Water and methylene chloride were added to 
the reaction solution for extraction. After the organic layer was concentrated, precipitated 
crystals were collected, dried and 6-carbamoyl-l-(2,4-dichlorobenzyl)-2- 
methylbenzimidazole (223) (0.240g) was obtained. 
[Physical Characteristics of the Compound (223)] 

1 H-NMR(DMSO-d6,5):2.48(3H,s) ) 5.54 (2H, s), 6.41 (1H, d, J = 8.4 Hz), 7.21-8.02 
(3H,m), 7.31 (lH,dd, J = 2.2 and 8.4 Hz), 7.60 (1H, d, J = 8.4Hz), 7.75 (lH,m), 7.93 (1H, 
s). 

IR(KBr): 1666 cm' 1 . 
mp: 112.0- 114.0 °C. 

< Example 162; Synthesis of 6-Benzenesulfonylcarbamoyl-2-benzyl-l-(2,4- 
dichlorobenzyl)benzimidazole (224) > 

N,N'-carbonyldiimidazole (0.248g) was added all at once to a N,N- 
dimethylformamide (5ml) solution of 2-benzyl-6-carboxy-l-(2,4- 

dichlorobenzyl)benzimidazole (0.3 15g), and the solution was stirred for one hour at room 
temperature. Subsequently, a N,N-dimethylformamide (4ml) solution of 
benzenesulfoneamide (0.240g) and diazabicycloundecene (0.233g) was added and the 
solution was stirred for 62 hours at 100 °C. The reaction solution was chilled and the solvent 
was removed under reduced pressure. Water and chloroform were added to the residuum. 
As it was being stirred, 10% hydrochloric acid was added to the solution until the water layer 
became acidic. An organic layer was obtained using chloroform extractions (twice) and the 
organic layer was washed with a saturated aqueous solution of sodium hydrogencarbonate. 
The solvent was partially removed under reduced pressure. Methanol (4ml) and 20% 
aqueous solution of potassium hydrogencarbonate were added to the residuum. After the 
solution became uniform, the acidity was adjusted to pH5 ~ 6 with 10% hydrochloric acid. 
Precipitated crystals were separated through filtration, dried and thus, 0.3 lOg of 6- 
benzenesulfonylcarbamoyl-2-benzyl- 1 -(2,4-dichlorobenzyl)benzimidazole (224) was 
obtained. 

[Physical Characteristics of the Compound (224)] 



'H-NMR(DMSO-d6,S):4.32(lH,s), 5.61 (2H,s), 6.16 (1H, d, J = S.4 Hz), 7.09 (1H, dd, J. 
= S.4 and 1.9 Hz), 7.18- 7.10 (5H,m), 7.S2 - 7.58 (6H, m), 7.97 (2H, d, J = 7.6Hz), 8.10 
(lH.s), 12.43 (lH.br s). 
IR(KBr): 1703 cm"', 
mp: 236.0 -23S.0°C. 

< Example 163; Synthesis of 5-Benzenesulfonylcarbamoyl-2-benzyl-l-(2,4- 
dichlorobenzyl)benzimidazole (225) > 

By using the method of Example 152, 5-benzenesulfonylcarbamoyl-2-benzyl-l-(2,4- 
dichlorobenzyl)benzimidazole (225) (0.270g) was obtained from 2-benzyl-5-carboxy-l-(2,4- 
dichlorobenzyl)benzimidazole (0.3 85g), N,N'-carbonyldiimidazole (0.304g), 
benzenesulfoneamide (0.294g), and diazabicycloundecene (0.285g). 
[Physical Characteristics of the Compound (225)] 

'H-NMR (DMSO-d6, 6): 4.28 (2H, s), 5.52 (2H,s), 6.14 (1H, d, J = 8.4 Hz), 7.21-7.06 
(6H,m), 7.42(lH,d,J = S.6Hz),7.76-7.57 (5H,m), 8.05 - 7.95 (2H, m), 8.24 (1H, s), 
12.43 (lH,brs). 
IR(KBr): 1691cm" 1 . 
mp: 107.0- 110.0 °C. 

< Example 164; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2- 
hydroxybenzimidazole (226) > 

Tetramethoxymethane (0.220g) was added to an acetic acid aqueous solution (5ml) 
of N-benzenesulfonyl-4-amino-3-(biphenyl-4-ylmethylamino)benzamide (0.400g), and the 
solution was stirred for two hours at 80 °C. The reaction solution was concentrated. After 
20% aqueous solution of potassium hydrogencarbonate was added to the solution to make it a 
basic, its acidity was adjusted to pH5 ~ 6 with 10% hydrochloric acid. Precipitated crystals 
were collected and methanol (10ml), 10% hydrochloric acid (0.50g), and 35% hydrochloric 
acid (0.35g) were applied to the crystals. The mixture was stirred for 15 hours at 60 °C. 
After 20% aqueous solution of potassium hydrogencarbonate was added to the solution to 
make it a basic, its acidity was adjusted to pH5 ~ 6 with 10% hydrochloric acid. Precipitated 
crystals were separated through filtration, dried and thus, 6-benzenesulfonylcarbamoyl-l- 
(biphenyl-4-ylmethyl)-2-hydroxybenzimidazole (226) (0.21 9g) was obtained. 
[Physical Characteristics of the Compound (226)] 

] H-NMR (DMSO-d6, 8): 5.07 (2H, s), 7.08 (1H, d, J = 8.2 Hz), 7.33 - 7.39 (3H, m), 7.44 
(2H, t, J = 7.5Hz), 7.60 - 7.65 (7H, m), 7.66 - 7.72 (2H, m), 7.96 - 7.80 (2H, m), 11.46 
(lH,s), 12.34 (lH,s). 
IR(KBr): 1704, 1686 cm" 1 . 
Mass(FD): m/e483(M). 
mp: 268.7- 273.9 °C. 



. < Example 165; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmelhyI)-2- 
mercaptobenzimidazole (227) > 

Carbon disulfide (2ml) was added to a methanol (10ml) solution of N- 
benzenesulfonylcarbamoyl-4-amino-3-(biphenyl-4-ylmethylamino)benzamide (O.SOOg),' and 
the solution was stirred for 70 hours at 50 °C. Chloroform and water were added. 
Precipitated crystals were separated through filtration, dried and thus, 6- 
benzenesulfonylcarbamoyl- 1 -(biphenyl-4-ylmethyl)-2-mercaptobenzimidazole (227) 
(0.7 19g) was obtained. 

[Physical Characteristics of the Compound (227)] 

'H-NMR (DMSO-d6, 5): 5.55 (2H, s), 7.28 (1H, d, J = 8.4 Hz), 7.35 (1H, t, J = 6.3Hz), 7.39 
- 7.47 (4H } m), 7.61 - 7.65 (6H, m), 7.69 (1H, t, J = 7.4Hz), 7.78 (1H, dd, J = 8.4 and 
1.4Hz), 7.87 (lH,s), 7.81 - 7.98 (2H, m), 12.51 (lH,s), 13.29(lH,s). 
IR(KBr): 1701 cm" 1 , 
mp: 320.0- 321.0 °C. 

< Example 166; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2- 
methoxybenzimidazole (228) > 

Tetramethoxymethane (0.250g) was added to an acetic acid solution (3ml) of N- 
benzenesulfonyl-4-amino-3-(biphenyl-4-ylmethylamino)benzamide (0.400g), and the 
solution was stirred for two hours at 80 °C. Methanol was added to the reaction solution, and 
precipitated crystals were collected. The crystals were washed in a mixture solvent of 
acetone (1ml) and methanol (8ml), separated through filtration, dried and thus, 6- 
benzenesulfonylcarbamoyl- 1 -(biphenyl-4-ylmethyl)-2-methoxybenzimidazole (228) (0.280g) 
was obtained. 

[Physical Characteristics of the Compound (228)] 

J H-NMR (DMSO-d6, 5): 4.17 (3H, s), 5.33 (2H, s), 7.30 (2H, d, J = 8.2 Hz), 7.35 (1H, t, J = 
7.4Hz), 7.44 (2H, t, J - 7.5Hz), 7.50 (1H, d, J = 8.4Hz), 7.60 - 7.65 (6H, m), 7.68-7.72 
(2H,m), 7.98 - 8.01 (2H,m), 8.05 (lH,d, J =1.5Hz), 8.18 (1H, s), 12.50 (1H, s). 
IR(KBr): 1690 cm -1 . 
mp: 136.0- 138.5 °C. 

< Example 167; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2- 
carboxybenzimidazole (229) > 

Triethylamine (0.080g) and methyloxalyl chloride (0.1 48g) were added to an N,N- 
dimethylformamide (3ml) solution of N-benzenesulfonyl-4-amino-3-(biphenyl-4- 
ylmethylamino)benzamide (0.400g), and the solution was stirred for two hours at room 
temperature. The reaction solution was concentrated and the residuum was purified using 
silica gel column chromatography (eluate: ethyl acetate/methanol = 9/1) and preliminarily. ~~ 
purified 6-benzenesulfonylcarbamoyl- 1 -(biphenyl-4-ylmethyl)-2-carboxybenzimidazole was 
obtained. This was dissolved in acetic acid (1ml) and methanol (5ml) and the solution was 



stirred for 15 hours at 60 °C. The solution was neutralized with a potassium hydroxide 
aqueous solution. Precipitated crystals were separated through filtration, dried and thus, 6- 
benzenesulfonylcarbamoyl- 1 -(biphenyl-4-ylmethyl)-2-carboxybenzimidazole (229) (0.245g) 
was obtained. 

[Physical Characteristics of the Compound (229)] 

'H-NMR (DMSO-d6, 5): 5.44 (2H, s), 7.23 (1H, d, J = 8.4Hz), 7.36 (1H, t, J = 7.6Hz), 7.41 
(2H,d,J = 8.1Hz), 7.45 (2H,t, J = 7.5Hz), 7.58 (2H, t, J = 7.8Hz), 7.60 - 7.71 (7H, m), 
7.94 (2H, d, J = 8.3Hz), 12.38 (lH,s), 12.52 (lH,s). 
IR(KBr): 1670 cm" 1 . 
mp: 247.5 - 250.0 °C. 

< Example 168; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2- 
methylaminobenzimidazole (230) > 

A mixture of N-benzenesulfonylcarbamoyl-4-amino-3-(biphenyl-4- 
ylmethylamino)benzamide (0.3 00g), methylisothiocyanate (0.200g), methanol (5ml) and 
acetone (5ml) was stirred for twelve hours at room temperature. Furthermore, 97% sulfuric 
acid (1ml) was added and the solution was stirred for 43 hours at room temperature. After 
the reaction solution was made basic by adding 20% potassium hydrogencarbonate aqueous 
solution, the solution was concentrated and the residuum was extracted with ethyl acetate and 
water. An organic layer was concentrated and dissolved in chloroform. Hexane was added 
to the solution. Precipitated crystals were separated through filtration, dried and thus, 6- 
benzenesulfonylcarbamoyl-l-(biphe (230) 
(0.1 40g) was obtained. 

[Physical Characteristics of the Compound (230)] 

! H-NMR (DMSO-d6 5 5): 2.98 (3H, d, J = 4.4Hz), 5.34 (2H, s), 7.22 (2H, d, J = 8.2Hz), 7.26 
(1H, d, J = 8.4Hz), 7.34 (1H, t, J = 7.3Hz), 7.44 (2H, t, J - 7.5Hz), 7.57 (2H, t, J = 7.6Hz), 
7.59- 7.68 (6H,m), 7.76 (1H, s), 7.95 (2H, d, J = 7.4Hz), 12.28 (1H, s). 
IR(KBr): 1672 cm -1 . 
mp: 225.0- 228.0 °C. 

< Example 169; Synthesis of 2-Amino-6-benzenesulfonylcarbamoyl-l-(biphenyl-4- 
ylmethyl)benzimidazole (231) > 

Methanol (10ml), acetone (10ml), and bromocyanogen (0.395g) were added to N- 
benzenesulfonylcarbamoyl-4-am^ The 
solution was stirred for 100 hours at room temperature and 30 hours at 50 °C. Chloroform 
and water were added and an extraction was performed. An organic layer was washed with 
water (6 times), and concentrated. The residuum was purified using silica gel column 
chromatography (eluate: ethyl acetate/methanol = 9/1) and thus, 2-amino-6- 

benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)benzimidazole (231) (0.135g) was 
obtained. 



[Physical Characteristics of the Compound (334)] 

! H-NMR (CDC13, 5): 0.96 (3H, t, J = 7.3Hz), 1.37 - 1.43 (2H, m), 1.55 - 1.62 (2H, m), 
2.56 (3H,s), 3.46 (2H, q, J = 7.0Hz), 5.40 (2H, s), 6.15 (1H, br s), 6.32 (1H, d, J = 8.5Hz), 
7.07 (lH,d, J = S.4Hz), 7.48 (1H, d, J = 2.0Hz), 7.55 (1H, d, J = S.4Hz), 7.74(lH,d,J = 
8.4Hz), 7.79 (lH,s). 
IR(Nujol): 1636cm' 1 . 
mp: 146.6 - 147.5°C. 

< Production Example 53; Production of 3-[sec-(2,4-Dichlorophenethyl)amino]-4-nitro- 
ethylbenzoate > 

A toluene (5ml) solution of 3-fluoro-4-nitro-benzoic acid (0.877g) and sec-(2,4- 
dichlorophenethyl)amine (2.25 g) was refluxed by heating for 15 hours. After the solvent was 
removed by evaporation, the residuum was purified using silica gel column chromatography 
and thus, a preliminarily purified material of 3-[sec-(2,4-dichlorophenethyl)amino]-4-nitro- 
benzoic acid was obtained. Ethanol (80ml) and 97% sulfuric acid (3.0g) were added to this, 
and the solution was.refluxed by heating for 4.5 hours. After removing the ethanol by 
evaporation under reduced pressure, chloroform and a saturated sodium hydrogencarbonate 
aqueous solution were added and extraction was performed. After drying the organic layer, a 
residuum was obtained through concentration under reduced pressure. The residuum was 
purified using silica gel column chromatography (eluate: hexane/ethyl acetate = 2/1) and 
thus, 3-[sec-(2,4-dichlorophenethyl)amino]-4-nitro-ethylbenzoate (1.1 6g) was obtained. 
[Physical Characteristics of Compound] 

! H-NMR (CDCI3, 5): 1.35 (3H, t, J = 7.1Hz), 1.64 (3H, d, J = 6.6Hz), 4.30(2H,q,J = 
7.1Hz), 5.16(lH,m), 7.18 - 7.31 (4H, m), 7.43 (1H, d, J = 2.0Hz), 8.21 (1H, d, J = 8.8Hz), 
8.34 (lH,d, J = 5Hz). 

< Production Example 54; Production of 4-Amino-3-[sec-(2,4-dichlorophenethyl)amino] 
ethylbenzoate > 

A mixture of 3-[sec-(2,4-dichlorophenethyl)amino]-4-nitro-ethylbenzoate (1.14g), 
reduced iron (1.60g), ethanol (10ml) and acetic acid (5ml) was refluxed by heating for three 
hours. Solids were separated through filtration. The filtrate was concentrated and a residuum 
was formed. Extraction was performed on the residuum with chloroform and 10% 
hydrochloric acid. The organic layer was washed with a saturated sodium hydrogencarbonate 
aqueous solution and the solvent was removed by evaporation under reduced pressure. The 
obtained residuum was purified using silica gel column chromatography (eluate: 
hexane/ethyl acetate = 2/1) and thus, 4-amino-3-[sec-(2,4- 
dichlorophenethyl) amino] ethylbenzoate (0.920g) was obtained. 
[Physical Characteristics of Compound] 

'H-NMRCCDCl^S): 1.31 (3H, t, J = 7.1Hz), 1.52 (3H, d, J = 6.7Hz), 3.56 (1H, br s), 3.79 
(2H,brs), 4.23 (2H, q, J = 7.1Hz), 4.96 (1H, q, J = 6.7Hz), 6.68 (1H, d, J = 8.0Hz), 7.03 



(lH,d,J= 1.7Hz), 7.15 (1H, dd, J = 2.1 and S.4Hz), 7.35 (1H, d, J = S.4Hz), 7.39-7.43 
(2H, m). 



< Example 273; Synthesis of l-[sec-(2,4-DichlorophenethyI)]-6-ethoxycarbonyl-2- 
methylbenzimidazole (335) > 

Acetyl chloride (0.243g) was dripped into a pyridine (2.0ml) solution of 4-amino-3-[sec-(2,4- 
dichlorophenethyl)amino]ethylbenzoate (0.900g) at room temperature. After the solution 
was stirred for one hour at room temperature, ethyl acetate and excessive 10% hydrochloric 
acid were added and extraction was performed. The organic layer was washed with a 
saturated sodium hydrogencarbonate aqueous solution. Removal of the solvent through 
evaporation under reduced pressure produced a preliminarily purified material of 4-4- 
acetylamino-3-[sec-(2,4-dichlorophenethyl)amino]ethylbenzoate. This was immediately 
dissolved in ethanol (20ml). 36% hydrochloric acid (0.4ml) was added and the solution was 
refluxed by heating for two hours. Sodium hydrogencarbonate was added and it was 
neutralized. The solvent was removed through evaporation under reduced pressure. Ethyl 
acetate and water were added to the residuum and extraction was performed. The organic 
layer was concentrated, purified using silica gel column chromatography (eluate: ethyl 
acetate/methanol = 20/1) and thus, l-[sec-(2,4-dichlorophenethyl)]-6-ethoxycarbonyl-2- 
methylbenzimidazole (335) (0.700g) was obtained. 
[Physical Characteristics of the Compound (335)] 

'H-NMR (CDC1 3 , 6): 1.38 (3H, t, J = 7.2Hz), 2.01 (3H, d, J = 7.2Hz), 2.63 (3H, s), 4.29 - 
4.40 (2H,m), 5.89 (1H, q, J = 7.2Hz), 7.37 (1H, dd J = 2.2 and 8.4Hz), 7.40(lH,d,J = 
2.0Hz), 7.52 (1H, d, J = 8.4Hz), 7.67 (1H, d, J = 8.4Hz), 7.86 (1H, s), 7.91 (1H, dd, J = 1.4 
and 8.4Hz). 

< Example 274; Synthesis of 6-Carboxy-l-[sec-(2,4-dichlorophenethyl)]-2- 
methylbenzimidazole (336) > 

By using the method of Example 53, 6-carboxy-l-[sec-(2,4-dichlorophenethyl)]-2- 
methylbenzimidazole (336) (0.447g) was obtained from l-[sec-(2,4-dichlorophenethyl)]-6- 
ethoxycarbonyl-2-methylbenzimidazole (335) (0.690g). 
[Physical Characteristics of the Compound (336)] 

1 H-NMR(DMSO-d6,8): 1.88 (3H, d, J = 6.8Hz), 2.57 (3H, s), 6.01 (1H, q), 7.55 (1H, d), 
7.60 - 7.67 (3H,m), 7.71 (lH,d), 7.89 (1H, d), 12.65 (1H, br s). 

< Example 275; Synthesis of 6-(l-Butanesulfonylcarbamoyl)-l-[sec-(2,4- 
dichlorophenethyl)]-2-methylbenzimidazole (337) > 

By using the method of Example 98, 6-(l-butanesulfonylcarbamoyl)-l-[sec-(2,4- 
dichlorophenethyl)]-2-methylbenzimidazole (337) (g) was obtained from 6-carboxy-l-[sec- ~ 
(2,4-dichlorophenethyl)]-2-methylbenzimidazole (0.433g), N,N'-carbonyldiimidazole 
(0.4 12g), butanesulfonamide (0.348g), and diazabicycloundecene (0.3 86g). 



, [Physical Characteristics of ihe Compound (337)] 
, H-NMR(DN4SO-d6,5): 0.84 (3H, d, J = 7.3Hz), 1.34 (2H,m), 1.57 (2H, m), 1.89 (3H,d, 
J = 7.0Hz), 2.49 (3H, s), 3.07 (2H, m), 5.954 (1H, q, J = 7.0Hz), 7.41 (1H, d, J = 8.7Hz), 
7.56 (1H, dd, J = 2.1 and 8.5Hz), 7.61 (1H, d, J = 2.1Hz), 7.74 - 7.79 (3H, m). 

< Example 276; Synthesis of l-(4-Biphenylmethyl)-2-ethyl-6-(phenylcarbamoyl) 
benzimidazole (33S) > 

By using the method of Example 15, l-(4-biphenylmethyl)-2-ethyl-6- 
(phenylcarbamoyl)benzimidazole (338) (0.195g) was obtained from l-(4-biphenylmethyl)-6- 
chlorocarbamoyl-2-ethylbenzimidazole hydrochloride (0.300g), triethylamine (0.243g) and 
aniline (0.224g). 

[Physical Characteristics of the Compound (338)] 

'H-NMR (CDC1 3 , 5): 1.47 (3H, d, J = 7.5Hz), 2.93 (2H, q, J = 7.5Hz), 5.44 (2H,s), 7.11 
(2H, d, J = 8.2Hz), 7.14(lH,t,J = 7.4Hz), 7.32 - 7.38 (3H, m), 7.42 (2H, t, J = 7.4Hz), 
7.51- 7.54 (4H, m), 7.63 (2H, d, J = 7.8Hz), 7.69 (1H, dd, J = 8.4 and 1.6Hz), 7.84 (1H, d, 
J = 8.4Hz), 7.88(lH,brs), 7.97 (1H, d, J= 1.5Hz). 
IR(Nujol): 1647cm" 1 . 
mp: 171.7- 172.1°C. 

< Example 277; Synthesis of 1 -(4-Biphenylmethyl)-2-ethyl-6-(l ,3,4-thiadiazole-2- 
ylcarbamoyl)benzimidazole (339) > 

By using the method of Example 98, 1 -(4-biphenylmethyl)-2-ethyl-6-( 1,3,4- 
thiadiazole-2-ylcarbamoyl)benzimidazole (339) (0.234g) was obtained from l-(4- 
biphenylmethyl)-6-carboxy-2-ethylbenzimidazole (0.300g), N,N'-carbonyldiimidazole 
(0.272g), 2-amino-l,3,4-thiadiazole (0.1 70g) and diazabicycloundecene (0.256g). 
[Physical Characteristics of the Compound (339)] 

] H-NMR (CDC1 3j 5): 1.45 (3H, d, J = 7.5Hz), 2.90 (2H, q, J = 7.5Hz), 5.53 (2H, s), 7.07 
(2H, d, J - 8.3Hz), 7.33 (1H, t, J = 7.5Hz), 7.40 (2H, t, J = 7.3Hz), 7.52 (4H S d, J = 8.2Hz), 
7.89 (1H, d, J=8.5Hz), 8.08 (1H, dd, J = 8.5 and 1.6Hz), 8.34 (1H, d, J = 1.2Hz), 7.60 (1H, 
s), 12.26 (lH,s). 
IR(Nujol): 1654cm" 1 . 
mp: 230.1 -233.4°C. 

< Example 278; Synthesis of 1 -(4-Biphenylmethyl)-2-ethyl-6-(tetrazole-5- 
ylcarbamoyl)benzimidazole (340) > 

By using the method of Example 98, l-(4-biphenylmethyl)-2-ethyl-6-(tetrazole-5- 
ylcarbamoyl)benzimidazole (340) (0.135g) was obtained from l-(4-biphenylmethyl)-6- 
carboxy-2-ethylbenzimidazole (0.3 OOg), N,N'-carbonyldiimidazole (0.272g), 5- 
aminotetrazole (0.143g) and diazabicycloundecene (0.256g). 
[Physical Characteristics of the Compound (340)] 



'H-NMR (DMS0-d6, 5): 1.32 (3H, t, J = 7.5Hz), 2.93 (2H, q, J = 7.5Hz), 5.61 (2H, s), 
7.23(2H,d,J = S.lHz), 7.34 (1H, t, J = 7.4Hz), 7.44 (2H, t, J = 7.6Hz), 7.60 - 7.67 (4H, 
m), 7.76(lH,d,J = 8.5Hz), 7.98 (1H, d, J = 8.6Hz), 8.46(lH,s), 12.30(lH,s) 15 95 
(lH,s). 

IR(Nujol): 1667cm' 1 . 
mp: 273.1 -276.0°C. 

< Example 279; Synthesis of l-(4-Biphenylmethyl)-2-ethyl-6-(l,3,4-triazole-3- 
ylcarbamoyl)benzimidazoIe (341 ) > 

By using the method of Example 98, l-(4-biphenylmethyl)-2-ethyl-6-(l ,3,4-triazole- 
3-ylcarbamoyl)benzimidazole (341) (0.224g) was obtained from l-(4-biphenylmethyl)-6- 
carboxy-2-ethylbenzimidazole (0.3 OOg), N,N'-carbonyldiimidazole (0.272g), 3-amino- 1,3,4- 
triazole (0.141g) and diazabicycloundecene (0.256g). 
[Physical Characteristics of the Compound (341)] 

'H : NMR(DMSO-d6 } 5): 1.33 (3H, t, J = 7.4Hz), 2.93 (2H, q, J = 7.4Hz), 5.63 (2H, s), 
7.17 (2H,d, J = 8.3Hz), 7.35 (1H, t, J = 7.4Hz), 7.44 (2H, t, J = 7.5Hz), 7.60 - 7.65 (4H, 
m), 7.78(lH,d,J = 7.4Hz), 7.83 (1H, dd, J = 8.4 and 1.5Hz), 8.17(lH,s), 8.77 (2H, s),' 
12.04 (lH,s). 
IR(Nujol): 1675cm- 1 . 
mp: 263.4 -266.2°C. 

< Example 280; Synthesis of l-(4-Biphenylmethyl)-2-ethyl-6-(l,3,4-triazole-2- 
ylcarbamoyl)benzimidazole (342) > 

By using the method of Example 98, l-(4-biphenylmethyl)-2-ethyl-6-(l,3,4-triazole- 
2-ylcarbamoyl)benzimidazole (342) (0.215g) was obtained from l-(4-biphenylmethyl)-6- 
carboxy-2-ethylbenzimidazole (OJOOg), N,N'-carbonyldiimidazole (0.272g), 2-amino- 1,3,4- 
triazole (0.141g) and diazabicycloundecene (0.256g). 
[Physical Characteristics of the Compound (342)] 

'H-NMR (DMSO-d6, 6): 1.31 (3H, t, J = 7.4Hz), 2.92 (2H, q, J = 7.4Hz), 5.60 (2H, s), 

7.23 (2H,d, J = 7.8Hz), 7.34 (1H, t, J = 7.2Hz), 7.44 (2H, t, J = 7.6Hz), 7.60 - 7.66 (4H, 

m), 7.72 (lH,d, J = 8.3Hz), 7.78 (1H, s), 7.95 (1H, d, J = 8.3Hz), 8.43 (1H, s), 11.85 (1H 

s), 13.57 (lH,s). 

IR(Nujol): 1659cm- 1 . 

mp: 306°C (decomposition). 

< Example 281; Synthesis of 1 -(4-Biphenylmethyl)-2-ethyl-6-(3-pyridylcarbamoyl) 
benzimidazole (343) > 

By using the method of Example 98, 1 -(4-biphenylmethyl)-2-ethyl-6-(3- 
pyridylcarbamoyl)benzimidazole (343) (0.229g) was obtained from l-(4-biphenylmethyl)-6- 
carboxy-2-ethylbenzimidazole (0.300g), N,N'-carbonyldiimidazole (0.272g), 3- 



, methylbenzimidazole (347) and 6-ChlorosulfonyI-l-(2,4-dichlorobenzyl)-2- 
methylbenzimidazole (34S) > 

• In an ice bath, l-(2,4-dichlorobenzyI)-2-methylbenzimidazole (4.00g) was added to 
chlorosulfonic acid (20ml) and the solution was stirred for 24 hours at room temperature and 
at 1.5 hours at 80°C. The reaction solution was poured into ice water, precipitated gummy 
solids were separated through filtration, and thus, a mixture of 5-chlorosulfonyl-l-(2,4- 
dichlorobenzyl)-2-methylbenzimidazole (347) and 6-chlorosulfonyl-l-(2,4-dichlorobenzyl)- 
2-methylbenzimidazole (34S) was obtained. This material was immediately used for the 
following reaction. 

< Example 286; Syntheses of 5-Aminosulfonyl-l-(2 s 4-dichlorobenzyl)-2- 
methylbenzimidazole (349) and 6-Aminosulfonyl-l-(2,4-dichlorobenzyl)-2- 
methylbenzimidazole (350) > 

The mixture of 5-chlorosulfonyl-l-(2,4-dichlorobenzyl)-2-methylbenzimidazole and 
6-chlorosulfonyl-l-(2,4-dichlorobenzyl)-2-methylbenzimidazole, which was obtained in 
Example 285, was immediately processed with a 25% aqueous ammonia (100ml) for one 
hour at room temperature. Separation of solids through filtration produced a 1/1 mixture 
(2.68g) of 5-aminosulfonyl-l-(2 3 4-dichlorobenzyl)-2-methylbenzimidazole (349) and 6- 
aminosulfonyl-l-(2,4-dichlorobenzyl)-2-methylbenzimidazole (350). 
[Physical Characteristics of the Compounds (349) and (350)] 

] H-NMR (CD3OD, 8): 2.52 (3/2H, s), 2.54 (3/2H, s), 5.54 (2H, s), 6.55 (1H, d, J - 6.9Hz), 
7.17 (1H, d, J = 8.0Hz), 7.52 (1H, s), 7.65 - 7.78 (2H, m), 7.82 (1/2H, s), 8.11 (1/2H, s). 

< Example 287; Syntheses of 6-(n-Valeiylaminosulfonyl)-l-(2,4-dichlorobenzyl)-2- 
methylbenzimidazole (351) and 5-(n-Valerylaminosulfonyl)-l-(2,4-dichlorobenzyl)-2- 
methylbenzimidazole (352) > 

Chloroform (1ml), triethylamine (0.56ml) and n-valeryl chloride (0.500g) were 
added to the mixture (0.500g) of 5-aminosulfonyl-l-(2,4-dichlorobenzyl)-2- 
methylbenzimidazole and 6-aminosulfonyl- 1 -(2,4-dichlorobenzyl)-2-methylbenzimidazole, 
and the solution was stirred for 48 hours at room temperature. Water was added, the reaction 
was halted, and chloroform extraction was performed. The organic layer was dried, 
concentrated and purified using silica gel column chromatography (eluate: 
chloroform/methanol = 95/5). Thus, a mixture (0.360g) of 5-(n-valerylaminosulfonyl)-l- 
(2,4-dichlorobenzyl)-2-methylbenzimidazole and 6-(n-valerylaminosulfonyl)-l -(2,4- 
dichlorobenzyl)-2-methylbenzimidazole was obtained. Further, purification of the material 
using medium pressure silica gel column chromatography (eluate: hexane/ethyl acetate = 1/1 
~ 1/4) produced 6-(n-valerylaminosulfonyl)-l-(2,4-dichlorobenzyl)-2-methylbenzimidazole 

(351) (0.95g) and 5-(n-valerylaminosulfonyl)-l-(2,4-dichlorobenzyl)-2-methylbenzimidazole™ 

(352) (0.45g). 

[Physical Characteristics of the Compound (351)] 



'H-NMR (DMS0-d6, 5): 0.74 (3H, t, J = 7.3Hz), 1.09 (2H, m), 1.31 (2H, m), 2.10 (2H, t, J • 

= 7.3Hz), 2.53 (3H,s), 5.63 (2H, s), 6.60 (1H, d, J = S.4Hz), 7.32 (1H, d, J = 8.3Hz), 7.67 

- 7.77 (3H, m), 7.93 (lH,s). 

IR(KBr): 1726cm* 1 . 

mp: 207.5 -210.0°C. 

Mass(FD): m/e454(M+l). 

[Physical Characteristics of the Compound (352)] 

'H-NMR(DMSO-d6,8): 0.75 (3H, t, J = 7.3Hz), 1.11 (2H,m), 1.34 (2H, m), 2.13(2H,t,J 
= 7.4Hz), 2.51 (3H, s), 5.59 (2H, s), 6.57 (1H, d, J = 8.5Hz), 7.32 (1H, dd, J = 2.2 and 
8.4Hz), 7.57 (1H, d, J = 8.6Hz), 7.67 (1H, dd, J = 1.6 and 8.6Hz), 7.73 (1H, d, J = 2.1Hz), 
8.08(lH,d,J=1.6Hz). 
IR(KBr): 1706cm' 1 . 
mp: 213.0 -216.0°C. 

< Example 288; Synthesis of 2,4-Dimethyl-6-methoxycarbonylbenzimidazole > 

By using the method described in Journal of Medicinal Chemistry, 1993, 36, 4040- 
4051, 4-acetylamino-5-amino-3-methyl-methylbenzoate was obtained from 4-amino-3- 
methyl-methylbenzoate. Through a subsequent reflux by heating in an acetic acid for two 
hours, 2,4-dimethyl-6-methoxycarbonylbenzimidazole was obtained. 
[Physical Characteristics of Compound] 

'H-NMR (CDC1 3 , 5): 2.55 (3H, s), 2.62 (3H, s), 3.91 (3H, s),7.74(lH, s), 8.07 (1H, s), 
10.65 (lH.br s). 

< Example 289; Synthesis of l-(2,4-Dichlorobenzyl)-2,4-dimethyl-6- 
methoxycarbonylbenzimidazole (353) > 

A mixture of 2,4-dimethyl-6-methoxycarbonylbenzimidazole (0.900g), 2,4- 
dichlorobenzyl chloride (1.20g), sodium iodide (0.200g), potassium carbonate (0.610g) and 
N,N-dimethylformamide (4ml) was stirred for 16 hours at 80°C. After removing the organic 
solvent through evaporation under reduced pressure, ethyl acetate and water were added and 
extraction was performed. The organic layer was concentrated, hexane was added and it was 
crystallized. The crystals were separated through filtration, dried and thus, l-(2,4- 
dichlorobenzyl)-2,4-dimethyl-6-methoxycarbonylbenzimidazole (353) (1.08g) was obtained. 
[Physical Characteristics of the Compound (353)] 

'H-NMR (CDCI3, 5): 2.58 (3H, s), 2.71 (3H, s), 3.90 (3H, s), 5.39 (2H, s), 6.30 (1H, d, J = 
8.4Hz), 7.07 (1H, dd, J = 8.4 and 2.0Hz), 7.49 (1H, d, J = 2.0Hz), 7.75 (1H, s), 7 81 (1H 
s). 

< Example 290; Synthesis of 6-Carboxy-l-(2,4-dichlorobenzyl)-2,4-dimethylbenzimidazole ~ 
(354) > 

By using the method of Example 53, 6-carboxy-l-(2,4-dichlorobenzyl)-2,4- 



. acid (lO.Og), N^'-carbonyldiimidazole (9.40g), 1-butancsulfonamide (7.92g) and 
diazabicycloundecene (S.S3g). 
[Physical Characteristics of Compound] 

! H-NMR (DMSO-d6, 5): 0.S7 (3H, t, J = 7.4Hz), 1.37 - 1.44 (2H, m), 1.64 - 1.71 (2H, m), 
2.12 (3H, s), 3.52(2H,t,J = 7.7Hz), 7.S3 (1H, d, J = S.6Hz), 8.21 (1H, dd, J = 8.6 and 
2.1Hz), 8.54(lH,d 5 J = 2.2Hz), 10.56 (lH.s), 12.32 (lH,s). 

< Production Example 56; Production of N-(l-butanesulfonyl)-3-amino-4- 
acetylaminobenzamide > 

By using the method of Production Example 29, N-(l-butanesulfonyl)-3-amino-4- 
acetylaminobenzamide (3.04g) was obtained from N-(l-butanesulfonyl)-4-acetylamino-3- 
nitrobenzamide (10.75g). 
[Physical Characteristics of Compound] 

] H-NMR (DMSO-d6, 5): 0.86 (3H, t, J = 7.3Hz), 1.33 - 1.43 (2H, m), 1.59 - 1.67 (2H, m), 
2.07 (3H,s), 3.37- 3.43 (2H,t), 5.12 (2H, br s), 7.13 (1H, dd, J = 8.2 and 2.0Hz), 7.28 
(lH,d, J=1.9Hz), 7.40 (1H, d, J = 8.3Hz), 9.09 (lH,s). 

< Production Example 57; Production of N-(l-Butanesulfonyl)-4-acetylamino-3-[4-(2- 
pyridyl)benzylamino]benzamide > 

By using the method of Production Example 32, a crude product material of N-(l- 
butanesulfonyl)-4-acetylamino-3-[4-(2-pyridyl)benzylamino]benzamide was obtained from 
N-(l-butanesulfonyl)-3-amino-4-acetylaminobenzamide (0.400g) and 2-[(4- 
brommethyl)phenyl]pyridine (0.477g). This material was immediately used for the following 
reaction. 

< Example 284; Synthesis of 6-(l-Butanesulfonylcarbamoyl)-l-[4-(2-pyridyl)benzyl]-2- 
methylbenzimidazole (346) > 

By using the method of Example 183, 6-(l-butanesulfonylcarbamoyl)-l-[4-(2- 
pyridyl)benzyl]-2-methylbenzimidazole (346) (0.330g) was obtained from the above- 
described crude product material of N-(l-butanesulfonyl)-4-acetylamino-3-[4-(2- 
pyridyl)benzylamino]benzamide. 
[Physical Characteristics of the Compound (346)] 

] H-NMR(DMSO-d6,5): 0.82 (3H, t), 1.37 - 1.46 (2H, m), 1.54 - 1.61 (2H, m), 2.54 (3H, 
s), 3.10(2H,t,J = 7.8Hz), 5.57 (2H, s), 7.19 (2H, t, J = 7.5Hz), 7.33 (1H, t, J = 5.2Hz), 
7.49 (lH,d, J = 8.4Hz), 7.82 - 7.87 (2H, m), 7.90 (1H, d, J = 8.0Hz), 8.01 - 8.04 (3H, m), 
8.63(lH,d,J = 4.2Hz). 
IR(Nujol): 1722cm* 1 . 
mp: 292.4 -298.4°C. 

< Example 285; Syntheses of 5-Chlorosulfonyl-l-(2,4-dichlorobenzyl)-2- 



aminopyridine (0. 1 58g) and diazabicycloundecene (0.256g). 
[Physical Characteristics of the Compound (343)] 

'H-NMR (CDC1 3 ; 5): 1.47 (3H, t, J = 7.6Hz), 2.93 (2H, q, J = 7.4Hz), 5.45 (2H, s), 7.10 
(2H,d,J = 8.1Hz), 7.29- 7.36 (2H,m), 7.42 (2H, t, J = 7.4Hz), 7.53 (4H, d, J = 8.0Hz), 
7.71 (lH,d, J = 8.5Hz), 7.S6(lH,d,J = 8.4Hz), 7.97 (lH,s), 7.98 (1H, s), 8.27 (1H, d, J = 
8.4Hz), 8.38(lH,d,J = 4.7Hz), 8.68 (1H, d, J = 2.5Hz). 
IR(Nujol): 1644cm" 1 . 
mp: 124.4- 125.6°C. 

< Example 282; Synthesis of l-(2,4-Dichlorobenzyl)-2-ethyl-6-(2-pyridylcarbamoyl) 
benzimidazole (344) > 

By using the method of Example 98, l-(2,4-dichlorobenzyl)-2-ethyl-6-(2- 
pyridylcarbamoyl)benzimidazole (344) (0.1 52g) was obtained from 6-carboxy-l-(2,4- 
dichlorobenzyl)-2-ethylbenzimidazoIe (0.300g), N,N'-carbonyldiimidazole (0.290g), 2- 
aminopyridine (0.168g) and diazabicycloundecene (0.273g). 
[Physical Characteristics of the Compound (344)] 

'H-NMR(CDC1 3 ,5): 2.59 (3H, s), 5.43 (2H,s), 6.33 (1H, d, J = 8.4Hz), 7.06 - 7.10 (2H, 
m), 7.50 (lH.d, J = 2.1Hz), 7.77 (1H, dt, J = 7.8 and 1.9Hz), 7.83 (2H, s), 7.88 (1H, s), 
8.30 (lH,d, J = 3.7Hz), 8.39 (1H, d, J = 8.3Hz), 8.78 (1H, s). 
IR(Nujol): 1666cm- 1 . 
mp: 157.4 -159.2°C. 

< Example 283; Synthesis of l-(4-Biphenylmethyl)-2-ethyl-6-(4-pyridylcarbamoyl) 
benzimidazole (345) > 

By using the method of Example 98, l-(4-biphenylmethyl)-2-ethyl-6-(4- 
pyridylcarbamoyl)benzimidazole (345) (0.1 53g) was obtained from l-(4-biphenylmethyl)-6- 
carboxy-2-ethylbenzimidazole (0.300g), N,N'-carbonyldiimidazole (0.272g), 4- 
aminopyridine (0.1 58g) and diazabicycloundecene (0.256g). 
[Physical Characteristics of the Compound (345)] 

• 1 H-NMR(CDa 3 ,8): 1 .48 (3H, t, J = 7.4Hz), 2.94 (2H, q, J = 7.4Hz), 5.45 (2H, s), 7.10 
(2H,d,J = 8.1Hz), 7.35 (lH,d, J = 7.4Hz), 7.42 (2H, t, J = 7.4Hz), 7.50 - 7.60 (6H, m), 
7.691 (1H, d, J = 7.8Hz), 7.86 (1H, d, J = 8.3Hz), 7.95 (1H, s), 7.99 (1H, br s), 8.54 (2H, 
dd,J=1.5and4.7Hz). 
IR(Nujol): 1663cm" 1 . 
mp: 123.8- 124.7°C. 

< Production Example 55; Production of N-(l-Butanesulfonyl)-4-acetylamino-3- 
nitrobenzamide > — 

By using the method of Production Example 28, N-(l-butanesulfonyl)-4- 
acetylamino-3-nitrobenzamide (10.75g) was obtained from 4-acetylamino-3-nitro-benzoic 



dimethylbenzimidazole (354) (0.435g) was obtained from l-(2,4-dichlorobenzyl)-2,4- 
dimethyl-6-methoxycarbonylbenzimidazole (0.5 1 Og). 
[Physical Characteristics of the Compound (354)] 

'H-NMRCDMSO-d^): 2.51 (3H,s), 2.55 (3H, s), 5.57 (2H, s), 6.49 (1H, d, J = S.4Hz), 
7.31 (IH.dd, J = 8.4 and 2.2Hz), 7.62 (1H, s), 7.72 (1H, d, J = 2.0Hz), 7.78 (lH,s), 12.64 
(lH,brs). 

< Example 291 ; Synthesis of 6-(l-Butanesulfonylcarbamoyl)-l-(2,4-dichlorobenzyl)-2 s 4- 
dimethylbenzimidazole (355) > 

By using the method of Example 98, 6-(l-butanesulfonylcarbamoyl)-l-(2,4- 
dichlorobenzyl)-2,4-dimethylbenzimidazole (355) (0.468g) was obtained from 6-carboxy-l- 
(2,4-dichlorobenzyl)-2,4-dimethylbenzimidazole (0.41 7g), N,N'-carbonyldiimidazole 
(0.290g), 1-butanesulfonamide (0.246g) and diazabicycloundecene (0.273g). 
[Physical Characteristics of the Compound (355)] 

'H-NMRCDMSO-d^S): 0.84 (3H, t, J = 7.4Hz), 1.38 (2H, m), 1.64 (2H,m), 2.49 (3H, s), 
2.56 (3H,s), 3.48 (2H, t), 5.55 (2H, s), 6.40 (lH,.d 5 J = 8.5Hz), 7.31 (1H, dd 5 J = 2.1 and 
8.4Hz), 7.64 (lH,s), 7.75 (1H, d, J = 2.1Hz), 7.90 (1H, s), 11.79 (1H, br s). 
IR(Nujol): 1682cm" 1 . 
mp: 180.0- 181.5°C. 

< Production Example 58; Production of 4-Phenoxybenzyl Alcohol > 

Sodium borohydride (0.48g) was added to an ethanol (20ml) solution of 4- 
phenoxybenzylaldehyde (4.96g), and the solution was stirred for 1.5 hours at room 
temperature. After concentration, t-butylmethyl ether and water were added and extraction 
was performed. The organic layer was concentrated and 4-phynoxybenzyl alcohol (4.84g) 
was obtained. 

[Physical Characteristics of Compound] 

] H-NMR (CDCI3, 8): 4.67 (2H, d, J = 5.7Hz), 6.99 - 7.01 (4H, m), 7.10 (1H, t, J - 7.4Hz), 
7.32-7.35 (4H, m). 

< Production Example 59; Production of 4-Phenoxybenzyl Chloride > 

Thionyl chloride (13.34g) was added to 4-phenoxybenzyl alcohol, and the solution 
was stirred for 3.5 hours at 80°C. After concentration, ethyl acetate and water were added, 
and extraction was performed. The organic layer was concentrated and 4-phynoxybenzyl 
chloride (4.3 lg) was obtained. 
[Physical Characteristics of Compound] 

] H-NMR (CDCI3, 5): 4.58 (2H, s), 6.96 - 7.03 (4H, m), 7.11 -7.14 (lH,m), 7.32-7.37 
(4H,m). 

< Example 292; Synthesis of 6-Ethoxycarbonyl-2-methyl-l-(4-phenoxybenzyl) 



benzimidazole (356) > 

By using the method of Example 263, 4-acetylamino-3-[(4- 
phenoxy)benzylamino]ethylbenzoate (0.49g) was obtained from 4-acetylamino-3-amino- 
ethylbenzoate (0.56g), sodium carbonate (0.33g), sodium iodide (0.1 2g) and 4- 
phenoxybenzyl chloride (0.66g). Subsequently, this material was altered to 6- 
ethoxycarbonyl-2-methyl-l -(4-phenoxybenzyl)benzimidazole (356) (0.44g). 
[Physical Characteristics of 4-Acetylamino-3-[(4-phenoxy)benzylamino]ethylbenzoate] 
'H-NMR (CDCI3, 8): 1.37 (3H,t, J = 7.1Hz), 2.04 (3H, s), 4.18(1H, br s), 4.31 -4.36 (4H, 
m), 6.98 - 7.02 (4H, m), 7.09 - 7.12 (1H, m), 7.27 - 7.51 (8H, m). 
[Physical Characteristics of the Compound (356)] 

'H-NMR (CDCI3, 5): 1.40 (3H,t, J = 7.1Hz), 2.61 (3H,s), 4.39 (2H, q, J = 7.1Hz), 5.35 
(2H, s), 6.92 - 6.95 (2H, m), 6.97 - 7.00 (2H, m), 7.02 (2H, d, J = 8.7Hz), 7.09 - 7.13 (1H, 
m), 7.31- 7.34 (2H,m), 7.72 (1H, d, J = 8.6Hz), 7.98 (1H, dd, J = 1.5 and 8.4Hz), 8.04 
(lH,d, J = 1.2Hz). 

< Example 293; Synthesis of 6-Carboxy-2-methyl-l-(4-phenoxybenzyl)benzimidazole (357) 
> 

By using the method of Example 53, 6-carboxy-2-methyl-l-(4- 
phenoxybenzyl)benzimidazole (357) (0.37g) was obtained from 6-ethoxycarbonyl-2-methyl- 
1 -(4-phenoxy)benzylbenzimidazole (0.44g). 
[Physical Characteristics of the Compound (357)] 

'H-NMR(DMSO-d6,8): 2.57 (3H, s), 5.54 (2H,s), 6.95 - 6.97 (4H, m), 7.09 - 7.13 (3H, 
m), 7.33 - 7.37 (2H, m), 7.60 (1H, d, J = 8.4Hz), 7.78 (1H, d, J = 8.4Hz), 8.07 (1H, s), 
12.72 (lH,brs). 

< Example 294; Synthesis of 6-(l-Butanesulfonylcarbamoyl)-2-methyl-l-(4- 
phenoxybenzyl)benzimidazole (358) > 

By using the method of Example 98, 6-(l-butanesulfonylcarbamoyl)-2-methyl-l-(4- 
phenoxybenzyl)benzimidazole (358) (0.1 9g) was obtained from 6-carboxy-2-methyl-l-(4- 
phenoxybenzyl)benzimidazole (0.36g), N,N'-carbonyldiimidazole (0.24g), 1- 
butanesulfonamide (0.21g) and diazabicycloundecene (0.23g). 
[Physical Characteristics of the Compound (358)] 

, H-NMR(DMSO-d6,5): 0.85 (3H, t, J = 7.4Hz), 1.40 (2H,m), 1.68 (2H,m), 2.54 (3H,s), 
3.52 (2H,t, J = 7.8Hz), 5.51 (2H, s), 6.96 - 6.98 (4H, m), 7.11 (1H, t, J = 7.4Hz), 7.17 (2H, 
d, J = 8.6Hz), 7.34 - 7.37 (2H, m), 7.64 (1H, d, J = 8.5Hz), 7.79 (1H, dd, J = 1.5 and 
8.5Hz), 8.24 (lH,s), 11.92 (1H, br s). 
IR(Nujol): 1632cm- 1 . 
mp: 183.4- 184.4°C. 

< Example 295; Synthesis of 6-Ethoxycarbonyl-2-methyl-l-(2-pyridylmethyl)benzimidazole 



. (359) > 

By using the method of Example 263, 6-ethoxycarbonyl-2-methyI-l-(2- 
pyridylmethyl)benzimidazole (359) (0.656g) was obtained from 4-acetylamino-3-amino- 
ethylbenzoate (0.600g), potassium carbonate (0.450g), sodium iodide (0.1 2 lg) and 2- 
chloromethylpyridine (0.4 13g). This material was immediately used for the following 
reaction. 

< Example 296; Synthesis of 6-Carboxy-2-methyl-l-(2-pyridylmethyl)benzimidazole (360) 
> 

By using the method of Example 53, 6-carboxy-2-methyl-l-(2- 
pyridylmethyl)benzimidazole (360) (0.532g) was obtained from 6-ethoxycarbonyl-2-methyl- 
1 -(2-pyridylmethyl)benzimidazole (0.656g). 
[Physical Characteristics of the Compound (360)] 

3 H-NMR (DMSO-d6, 5): 2.56 (3H, s), 5.56 (2H, s), 7.22 (1H, d, J = 7.9Hz), 7.28(lH,dd,J 
= 5.0 and 7.1Hz), 7.45 (1H, d, J = 8.3Hz), 7.74 - 7.79 (2H, m), 7.95 (1H, s), 8.48(lH,d,J 
= 8.5Hz). 

< Example 297; Synthesis of l-(Butanesulfonylcarbamoyl)-2-methyl-l-(2- 
pyridylmethyl)benzimidazole (361) > 

By using the method of Example 98, l-(butanesulfonylcarbamoyl)-2-methyl-l-(2- 
pyridylmethyl)benzimidazole (361) (0.1 42g) was obtained from 6-carboxy-2-methyl-l-(2- 
pyridylmethyl)benzimidazole (0.500g) } N,N'-carbonyldiimidazole (0.394g), 1- 
butanesulfonamide (0.334g) and diazabicycloundecene (0.3 70g). 
[Physical Characteristics of the Compound (361)] 

] H-NMR (DMSO-d6, 5): 0.83 (3H, t, J = 7.3Hz), 1.28 - 1.36 (2H, m), 1.52- 1.58 (2H, m), 

2.55(3H,s) s 3.06 (2H,t, J = 7.9Hz), 5.56 (2H, s), 7.17 (1H, t, J = 7.8Hz), 7.29 (1H, dd, J = 

4.2 and 7.3Hz), 7.43 (1H, d, J = 8.4Hz), 7.77 (1H, dt, J = 1.8 and 7.7Hz), 7.81 (1H, dd, J = 

1.4 and 8.4Hz), 7.96 (1H, s), 8.50 (1H, d, J = 4.7Hz). 

IR(Nujol): 1674cm -1 . 

mp: 1 3 9°C (decomposition). 

< Example 298; Synthesis of 6-Ethoxycarbonyl-2-methyl-l-(4-nitrobenzyl)benzimidazole 
(362) > 

By using the method of Example 263, 6-ethoxycarbonyl-2-methyl-l-(4- 
nitrobenzyl)benzimidazole (362) (0.5 lg) was obtained from 4-acetylamino-3-amino- 
ethylbenzoate (0.67g), sodium carbonate (0.39g), sodium iodide (0.1 4g) and 4-nitrobenzyl 
bromide (0.78g). 

[Physical Characteristics of the Compound (362)] 

'H-NMR (CDCls, 5): 1.39 (3H 3 1, J = 7.1Hz), 2.59 (3H, s), 4.38 (2H, q, J = 7.1Hz), 5.49 
(2H, s), 7.20 (2H, d, J = 8.6Hz), 7.76 (1H, d, J = 8.5Hz), 7.94 (1H, d, J= 1.1Hz), 8.01 (1H, 



dd, J - 1 .4 and S.5Hz), S.20 (2H, d, J = S.6Hz). 



< Example 299; Synthesis of 1 -(4-Aminobenzyl)-6-ethoxycarbonyl-2-methylbenzimidazole 
(363) > 

Ethanol (6ml) and acetic acid (0.8ml) were added to l-(4-nitorbenzyl)-6- 
ethoxycarbonyl-2-methylbenzimidazole (0.50g) and reduced iron (0.47g), and the solution 
was refluxed for 4.5 hours. Water and ethyl acetate were added and extraction was 
performed. After the organic layer was washed with water and dried, it was concentrated 
under reduced pressure, and l-(4-aminobenzyl)-6-ethoxycarbonyl-2-methylbenzimidazole 
(363) (0.46g) was obtained. 
[Physical Characteristics of the Compound (363)] 

'H-NMR (CDC1 3 , 5): 1 .40 (3H, t, J = 7.2Hz), 2.59 (3H,s), 4.38 (2H, q, J = 7.2Hz), 5.25 
(2H, s), 6.61 (2H, d, J = 8.6Hz), 6.87 (2H, d, J = 8.6Hz), 7.71 (1H, d, J = 8.3Hz), 7.96 (1H, 
dd, J = 1.5 and 8.4Hz), 8.05 (1H, d, J = 1.3Hz). 

< Example 300; Synthesis of l-[(4-Benzoylamino)benzyl]-6-ethoxycarbonyl,2-. 
methylbenzimidazole (364) > 

A chloroform (4ml) solution of benzoyl chloride (0.25g) was added to a chloroform 
(8ml) solution of l-(4-aminobenzyl)-6-ethoxycarbonyl-2-methylbenzimidazole (0.45g) and 
pyridine (0.1 5g), and the solution was stirred for 16 hours at room temperature. After water 
was added, chloroform extraction was performed. The organic layer was concentrated under 
reduced pressure, and l-[(4-benzoylamino)benzyl]-6-ethoxycarbonyl-2-methylbenzimidazole 
(364) (0.33g) was obtained. 
[Physical Characteristics of the Compound (364)] 

1 H-NMR (CDCI3, 8): 1.40 (3H, t, J = 7.1Hz), 2.59 (3H, s), 4.38 (2H, q, J = 7.1Hz), 5.37 
(2H, s), 7.06 (2H, d, J = 8.5Hz), 7.46 - 7.50 (2H, m), 7.53 - 7.57 (1H, m), 7.61 (2H, d, J = 
8.5Hz), 7.72 (lH,d, J = 8.4Hz), 7.84- 7.86 (2H, m), 7.89 (1H, br s), 7.98 (1H, dd, J = 1.5 
and8.5Hz), 8.03 (1H, s). 

< Example 301; Synthesis of l-[(4-Benzoylamino)benzyl]-6-carboxy-2- 
methylbenzimidazole (365) > 

By using the method of Example 53, l-[(4-benzoylamino)benzyl]-6-carboxy-2- 
methylbenzimidazole (365) (0.28g) was obtained from l-[(4-benzoylamino)benzyl]-6- 
ethoxycarbonyl-2-methylbenzimidazole (0.3 1 g). 
[Physical Characteristics of the Compound (365)] 

1 H-NMR(DMSO-d6,5): 2.58 (3H, s), 5.52 (2H, s), 7.12 (2H, d, J = 8.5Hz), 7.48-7.52 
(2H,m), 7.54- 7.58 (lH,m), 7.61 (1H, d, J = 8.4Hz), 7.73 (2H, d, J = 8.6Hz), 7.79 (1H, 
dd, 1.5 and 8.4Hz), 7.90 - 7.92 (2H, m), 8.07 (1H, d, J= 1.2Hz), 10.26 (2H, s), 12.73 (1H" 
br s). 



. < Example 302; Synthesis of l-[(4-Benzoylamino)benzyl]-6-(l -butanesulfonylcarbamoyl-2- 
methylbenzimidazole (366) > 

By using the method of Example 98, l-[(4-benzoylamino)benzyl]-6-(l- 
butanesulfonylcarbamoyl-2-methylbenzimidazole (366) (0.1 4g) was obtained from l-[(4- 
benzoyIamino)benzyl]-6-carboxy-2-methylbenzimidazole (0.26g), N,N'-carbonyldiimidazole 
(0. 1 7g), 1 -butanesulfonamide (0. 1 4g) and diazabicycloundecene (0. 1 6g). 
[Physical Characteristics of the Compound (366)] 

'H-NMR (DMSO-d6, 5): 0.85 (3H, t, J = 7.4Hz), 1.40 (2H, m), 1 .68 (2H, m), 2.56 (3H, s), 
3.52 (2H,t, J = 7.SHz), 5.50 (2H, s), 7.15 (2H, d, J = S.6Hz), 7.50 (2H, t, J = 7.5Hz), 7.55- 
7.59 (lH,m), 7.64 (1H, d, J = 8.5Hz), 7.74 (2H, d, J = S.6Hz), 7.79 (1H, dd, J = 1.6 and 
8.5Hz) s 7.90 - 7.92 (2H, m), 8.24 (1H, d, J = 1.3Hz), 10.27 (lH,s), 1 1.92 (1H, br s). 
IR(Nujol): 1693cm" 1 . 
mp: 267.5 -268.1°C. 

< Example 303; Synthesis of 6-Ethoxycarbonyl-2 -methyl- 1-[4-(2 -phenyl ethenyl)benzyl] 
benzimidazole (367) > 

By using the method of Example 263, 6-ethoxycarbonyl-2-methyl-l-[4-(2- 
phenylethenyl)benzyl]benzimidazole (367) (0.320g) was obtained from 4-acetylamino-3- 
amino-ethylbenzoate (0.405g), potassium carbonate (0.253g), sodium iodide (0.082g) and 4- 
chloromethylstilbene (0.500g). 
[Physical Characteristics of the Compound (367)] 

] H-NMR (CDCl 3j 5): 1.40 (3H, t, J = 7.2Hz), 2.6 (3H, s), 4.38 (2H, q, J = 7.1Hz), 5.38 
(2H, s), 7.01 - 7.09 (4H, m), 7.26 (1H, t, J = 7.4Hz), 7.35 (2H, t, J = 7.5Hz), 7.45 (2H, d, J 
= 8.2Hz), 7.49 (2H, d, J = 7.5Hz), 7.73 (1H, d, J = 8.5Hz), 7.99 (1H, dd, J= 1.5 and 8.4Hz), 
8.30 (1H, d, J=1.2Hz). 

< Example 304; Synthesis of 6-Ethoxycarbonyl-2-methyl-l-[4-(2-phenylethyl)benzyl]- 
benzimidazole (368) > 

In a nitrogen environment, 5% palladium-carbon was added to an ethanol 910ml) 
solution of 6-ethoxycarbonyl-2-methyl-l-[4-(2-phenylethenyl)benzyl]benzimidazole 
(0.320g), . The solution was stirred for 23 hours under a nitrogen environment. Solids were 
separated through filtration, the filtrate was concentrated, and thus, 6-ethoxycarbonyl-2- 
methyl-l-[4-(2-phenylethyl)benzyl]-benzimidazole (368) was obtained. This material was 
immediately used for the following reaction. 

< Example 305; Synthesis of 6-Carboxy-2-methyl-l-[4-(2-phenylethyl)benzyl]- 
benzimidazole (369) > 

By using the method of Example 53, 6-carboxy-2-methyl-l -[4-(2- 
phenylethyl)benzyl]-benzimidazole (369) (0.242g) was obtained from 6-ethoxycarbonyl-2- 
methyl-l-[4-(2-phenylethyl)benzyl]-benzimidazole (0.283g). 



[Physical Characteristics of the Compound (369)] - . 

'H-NMR (DMSO-d6, 5): 2.56 (3H, s), 2.82 (4H, s), 5.5 1 (2H, s), 7.02 (2H, d, J = 8.1Hz), 
7.1 1 - 7.27 (7H, m), 7.61 (1H, d, J = 8.4Hz), 7.78 (1H, dd, 1.5 and S.04(1H, s), 12 72 (1H 
s). 

< Example 306; Synthesis of 6-(l-ButanesulfonylcarbamoyI)-2-methyl-[4-(2- 
phenylethyl)benzyl]benzimidazoIe (370) > 

By using the method of Example 98, 6-(l-butanesulfonylcarbamoyl)-2-methyl-[4-(2- 
phenylethyl)benzyl]benzimidazole (370) (0.249g) was obtained from 6-carboxy-2-methyl-l- 
[4-(2-phenylethyl)benzyl]-benzimidazole (0.225g), N,N'-carbonyldiimidazole (1.214g), 1- 
butanesulfonamide (0.1 67g) and diazabicycloundecene (0.1 85g). 
[Physical Characteristics of the Compound (370)] 

'H-NMR(DMSO-d6,8): 0.86 (3H, t, J = 7.4Hz), 1.35 - 1.42 (2H, m), 1.63 - 1.71 (2H, m), 
2.53 (3H, s), 2.83 (4H, s), 3.52 (2H, t, J = 7.7Hz), 5.49 (2H, s), 7.04 (2H, d, J = 8.0Hz), 
7.12-7.25 (7H, m), 7.64 (1H, d, J = 8.4Hz), 7.79 (1H, dd, 1.7 and 8.5Hz), 8.22 (1H, d, J = 
1.3Hz), 11.92(lH,s). 
IR(Nujol): 1682cm-'. 
mp: 95.4-99.0°C. 

< Production Example 60; Production of 4-Benzoylbenzyl Bromide > 

By using the method of Production Example 48, 4-benzoylbenzyl bromide (5.28g) 
was obtained from 4-methylbenzophenone (3.92g), N-bromosuccinimide (4.28g) and 2,2'- 
azobisisobutyronitrile (0.40g). 
[Physical Characteristics of Compound] 

'H-NMR (CDCI3, 8): 4.54 (2H,s), 7.47 - 7.52 (4H, m), 7.58 - 7.62 (1H, m), 7 77-782 
(4H,m). 

< Example 307; Synthesis of l-[(4-Benzoyl)benzyl]-6-ethoxycarbonyl-2- 
methylbenzimidazole (371) > 

By using the method of Example 263, l-[(4-benzoyl)benzyl]-6-ethoxycarbonyl-2- 
methylbenzimidazole (371) (0.70g) was obtained from 4-acetylamino-3-amino-ethylbenzoate 
(0.56g), sodium carbonate (0.33g), sodium iodide (0.1 lg) and 4-benzoylbenzyl bromide 
(0.83g). 

[Physical Characteristics of the Compound (371)] 

1 H-NMR (CDCI3, 8): 1.40 (3H, t, J = 7.2Hz), 2.61 (3H, s), 4.39 (2H, q, J = 7.2Hz), 5.47 
(2H,s), 7.14 (2H,d, J = 8.2Hz), 7.45 - 7.48 (2H, m), 7.56- 7.60 (1H, m), 7.74 - 7.77 (5H, 
m), 7.99 - 8.02 (2H, m). 

< Example 308; Synthesis of l-[(4-Benzoyl)benzyl]-6-carboxy-2-methylbenzimidazole 
(372) > 



^ By using the method of Example 53, l-[(4-benzoyl)benzyl]-6-carboxy-2-_ • 

methylbenzimidazole (372) (0.55g) was obtained from l-[(4-benzoyl)benzyl]-6- 

ethoxycarbonyl]-2-methylbenzimidazole (0.68g). \ • , 

[Physical Characteristics of the Compound (372)] 

■H-NMR (DMSO-d6, 5): 2.57 (3H, s), 5.71 (2H, s), 7.25 (2H, d, J = 8.2Hz), 7.52 (2H, t, J 
= 7.7Hz), 7.62 - 7.66 (2H, m), 7.68 - 7.72 (4H, m), 7.80 (1H, dd, J = 1.3 and 8.4Hz), 8.08 
(lH,d, J= 1.1 Hz), 12.72 (lH,brs). 

< Example 309; Synthesis of l-[(4-Benzoyl)benzyl]-6-(l-butanesulfonylcarbamoyl)-2- 
methylbenzimidazole (373) > 

By using the method of Example 98, l-[(4-benzoyl)benzyl]-6-(l- 
butanesulfonylcarbamoyl)-2-methylbenzimidazole (373) (0.13g) was obtained from l-[(4- 
benzoyl)benzyl]-6-carboxy-2-methylbenzimidazole(0.52g), N,N'-carbonyldiimidazole 
(0.34g), 1-butanesulfonamide (0.29g) and diazabicycloundecene (0.32g). 
[Physical Characteristics of the Compound (373)] 

] H-NMR (DMSO-d6, 5): 0.84 (3H, t, J = 7.4Hz), 1.38 (2H, m), 1.66 (2H,m), 2.54 (3H, s), 
3.48 (2H, t, J = 7.7Hz), 5.67 (2H, s), 7.27 (2H, d, J = 8.2Hz), 7.51 -7.55 (2H, m), 7.63- 
7.73 (6H,m), 7.81 (1H, dd, J = 1.6 and 8.5Hz), 8.21 (1H, d, J= 1.4Hz). 
IR(Nujol): 1660cm* 1 . 
mp: 111.0- 112.4°C. 
Mass(FAB): m/e490(M+l). 

< Example 310; Synthesis of 6-Carboxy-2-methyl-[4-(2- 
phenylethenyl)benzyl]benzimidazole (374) > 

By using the method of Example 53, 6-carboxy-2-methyl-[4-(2- 
phenylethenyl)benzyl]benzimidazole (374) (0.237g) was obtained from 6-ethoxycarbonyl-2- 
methyl-l-[4-(2-phenylethenyl)benzyl]benzimidazole (0.500g). 
[Physical Characteristics of the Compound (374)] 

] H-NMR (DMSO-d6, 5): 2.59 (3H, s), 5.58 (2H, s), 7.12 (2H, d, J = 8.2Hz), 7.21 (2H, s), 
7.26 (1H, t, J = 7.4Hz), 7.36 (2H, t, J = 7.6Hz), 7.57 (4H, d, J = 8.0Hz), 7.62 (1H, d, J = 
8.4Hz), 7.79 (lH,d<U= 1.5 and 8.4Hz), 8.07 (1H, d, J= 1.2Hz), 12.73 (1H, s). 

< Example 311; Synthesis of 6-(l -Butanesulfonylcarbamoyl)-2-methyl-[4-(2- 
phenylethenyl)benzyl]benzimidazole (375) > 

By using the method of Example 98, 6-(l-butanesulfonylcarbamoyl)-2-methyl-[4-(2- 
phenylethenyl)benzyl]benzimidazole (375) (0.239g) was obtained from 6-carboxy-2-methyl- 
[4-(2-phenylethenyl)benzyl]benzimidazole (0.237g), N,N'-carbonyldiimidazole (0.209g), 1- 
butanesulfonamide (0. 1 76g) and diazabicycloundecene (0. 1 95g). 
[Physical Characteristics of the Compound (375)] 

1 H-NMR(DMSO-d6,5): 0.86 (3H, t, J = 7.4Hz), 1.35 - 1.43 (2H, m), 1.63 - 1.70 (2H, m), 



2.56 (3H, s), 3.52 (2H, t, J = 7.6Hz), 5.55 (2H, s), 7.15 (2H, d, J = S.2Hz); 7.22 (2H f s), t 
7.26 (lH,t, J = 7.4Hz), 7.36 (2H, t, J = 7.6Hz), 7.57 (1H, d, J = 7.3Hz), 7.5S(lH,d,J = 
8.2Hz), 7.66 (1H, d, J = S.5Hz), 7.80 (1H, d, J = 8.4Hz), 8.24 (lH,s), 1 1.93 (1H, brs). 
IR(Nujol): 1680cm* 1 . 
mp: 140.3- 143.4°C. 

< Example 312; Synthesis of l-(Dibenzofuran-2-ylmethyl)-6-ethoxycarbonyl-2- 
methylbenzimidazole (376) > 

By using the method of Example 263, l-(dibenzofuran-2-ylmethyl)-6- 
ethoxycarbonyl-2-methylbenzimidazole (376) (0.47g) was obtained from 4-acetylamino-3- 
amino-ethylbenzoate (0.4S0g), sodium carbonate (0.274g), sodium iodide (0.097g) and 2- 
bromomethyldibenzofuran (0.56g). 
[Physical Characteristics of the Compound (376)] 

^-NMRCCDCM): 1.38 (3H, t, J = 7.1Hz), 2.62 (3H, s), 4.36 (2H, q, J = 7.1Hz), 5.54 
(2H,s), 7.19 (2H,dd, J =1.6 and 8.5Hz), 7.32 (1H, t, J = 7.6Hz), 7.43 - 7.59 (4H, m), 7.76 
(1H, d, J = 8.4Hz), 7.85 (1H, d, J = 7.1Hz), 8.00 (1H, dd, J = 1.3 and 8.4Hz), 8.07 (1H, d, J 
= 1.2Hz). 

< Example 313; Synthesis of 6-Carboxy-l-(dibenzofuran-2-ylmethyl)-2- 
methylbenzimidazole (377) > 

By using the method of Example 53, 6-carboxy-l-(dibenzofuran-2-ylmethyl)-2- 
methylbenzimidazole (377) (0.336g) was obtained from 6-ethoxycarbonyl-2- 
methylbenzimidazole (0.46g). 
[Physical Characteristics of the Compound (377)] 

] H-NMR(DMSO-d6,8): 2.63 (3H, s), 5.71 (2H, s), 7.27 (1H, d, J = 8.5Hz), 7.36(lH,t,J 
- 7.5Hz), 7.50 (1H, t), 7.61 - 7.68 (3H, m), 7.78 (1H, d, J = 8.3Hz), 7.97 (1H, s), 7.07 - 
8.11 (2H,m). 

< Example 314; Synthesis of l-(Dibenzofuran-2-ylmethyl)-6-(l-butanesulfonylcarbamoyl)- 
2-methylbenzimidazole (378) > 

By using the method of Example 98, l-(dibenzofuran-2-ylmethyl)-6-(l- 
butanesulfonylcarbamoyl)-2-methylbenzimidazole (378) (0.249g) was obtained from 6- 
carboxy-l-(dibenzofuran-2-ylmethyl)-2-methylbenzimidazole (0.25 5 g), N,N'- 
carbonyldiimidazole (0.1 97g), 1-butanesulfonamide (0.1 67g) and diazabicycloundecene 
(0.185g). 

[Physical Characteristics of the Compound (378)] 

1 H-NMR(DMSO-d6,6): 0.81 (3H, t, J = 7.4Hz), 1.36 (2H,m), 1.65 (2H,m), 2.60 (3H, s), 
3.50(2H,t,J = 7.7Hz), 5.69 (2H,'s), 7.29 (1H, dd, J = 1.96 and 8.7Hz), 7.34 -7.38 (1H, m)," 
7.48 - 7.52 (1H, m), 7.63 - 7.68 (3H, m), 7.81 (1H, dd, J - 1.7 and 8.5Hz), 8.00(lH,d,J = 
1.4Hz), 8.94 (lH,d,J= 7.1Hz), 8.28 (1H, d, J = 1.4Hz), 12.70 (1H, brs). 



tIR(Nujol): 1682cm" 1 . 
mp: 224.1 -229.S°C. 

< Production Example 61; Production of N-l-Butanesulfonyl-3-acetylamino-4- 
nitrobenzamide > 

By using the method of Production Example 28, N-l-butanesulfonyl-3-acetylamino- 
4-nitrobenzamide (6.30g) was obtained from 3-acetylamino-4-nitro-benzoic acid (5.15g), 
N,N'-carbonyldiimidazole (5.59g), 1-butanesulfonamide (4.73g) and diazabicycloundecene 
(5.25g). 

[Physical Characteristics of Compound] 

'H-NMR (DMSO-d6, 5): 0.87 (3H, t, J = 7.4Hz), 1.40 (2H, m), 1.68 (2H, m), 2.07 (3H, s), 
3.51 (2H,t), 7,83 (lH,dd, J =1.8 and 8.5Hz), 8.03 (1H, d, J = 8.5Hz), 8.07(lH,d,J = 
1.8Hz), 10.43 (lH,s), 12.64 (lH,brs). 

< Production Example 62; Production of N-l-Butanesulfonyl-3-amino-4-nitrobenzamide > 

A mixture of N-l-butanesulfonyl-3-acetylamino-4-nitrobenzamide (6.30g), 10% 
sodium hydroxide aqueous solution, ethanol (300ml) and water was stirred for four hours at 
room temperature and subsequently for three hours at 50°C. After removing the solvent 
through evaporation down to half of the original volume, its acidity was adjusted to pH 2 
with 10% hydrochloric acid. Precipitated crystals were collected, dried under reduced 
pressure, and thus, N-l-butanesulfonyl-3-amino-4-nitrobenzamide (5.22g) was obtained. 
[Physical Characteristics of Compound] 

] H-NMR (DMSO-d6, 8): 0.87 (3H, t, J = 7.4Hz), 1.40 (2H,m), 1.66 (2H,m), 3.49 (2H, 
m), 6.99 (lH,dd, J =1.8 and 9.0Hz), 7.49 (1H, d, J = 1.8Hz), 7.55 (2H, br s), 8.04 (lH,d, 
J = 9.0Hz), 12.28 (lH,brs). 

< Production Example 63; Production of N-l-Butanesulfonyl-3-(2,4-dichlorobenzylamino)-4- 
nitrobenzamide > 

A methanol (10ml) solution of N-l-butanesulfonyl-3-amino-4-nitrobenzamide 
(1.10g), sodium iodide (0.273g), potassium carbonate (1.54g) and 2,4-dichlorobenzyl 
chloride (2.17g) was stirred for 24 hours at 60°C. Furthermore, 2,4-dichlorobenzyl chloride 
(2.00g) was added and the solution was heated for 36 hours at 60°C. Ethyl acetate and a 
saturated sodium hydrogencarbonate aqueous solution were added and N-l-butanesulfonyl-3- 
(2,4-dichlorobenzylamino)-4-nitrobenzamide was extracted in the aqueous layer. The 
organic layer was concentrated and thus, N-l-butanesulfonyl-3-(2,4-dichlorobenzylamino)-4- 
nitrobenzamide (0.885g) was obtained. 
[Physical Characteristics of Compound] 

'H-NMR (DMSO-d6, 5): 0.81 (3H, t, J = 7.3Hz), 1.29 (2H, m), 1.49 (2H, m), 2.97 (2H, ~ 
m), 4.66 (2H, d, J = 6.0Hz), 7.22 (1H, d, J = 8.9Hz), 7.27 (1H, s), 7.31 (1H, d, J = 8.4Hz), 
7.37 (lH,d, J = 8.3Hz), 7.65 (1H, s), 8.04 (1H, d, J = 8.9Hz), 8.57 (lH,t). 



< Production Example 64; Production of N-l-Butanesulfonyl-4-amino-3-(2,4- 
dichlorobenzylaniino)benzamide > 

N-l-butanesulfonyl-3-(2,4-dichlorobenzylaniino)-4-nitrobenzaniide (0.505g) was 
added to a mixture of sodium hydrosulfite (1.32g), ethanol (1ml), tetrahydrofuran (1ml) and 
water (1ml) at room temperature. The solution was refluxed by heating for 40 minutes. The 
solvent was removed through evaporation under reduced pressure. Water was added to the 
residuum, and precipitated solids were collected and dried. These were washed with a mixed 
solution of methanol (10ml) and water (3ml), dried, and thus, N-l-butanesulfonyl-4-amino-3- 
(2,4-dichlorobenzylamino)benzamide (0.220g) was obtained. 
[Physical Characteristics of Compound] 

'H-KMRtDMSO-dM): 0.93(3H,t,J = 7.4Hz), 1.45 (2H, m), 1.83 (2H,m), 3.57 (2H, 
m), 5.45 (2H,s), 6.36 (1H, d, J = 8.2Hz), 7.1 1 (1H, d, J = 8.3Hz), 7.51 (1H, s), 7.75 (1H, 
d), 7.79 (1H, d), 7.88 (1H, s). 

< Example 315; Synthesis of 6-(l-Butanesulfonylcarbamoyl)-l-(2,4-dichlorobenzyl)-2- 
hydroxybenzimidazole (379) > 

A mixture of N-l-butanesulfonyl-4-amino-3-(2,4-dichlorobenzylamino)benzamide 
(0.220mg), tetramethoxymethane (0.3ml) and acetic acid (2.0ml) was stirred for four hours at 
60°C. The acetic acid was removed through evaporation under reduced pressure. Extraction 
was performed in chloroform and water. By concentrating the chloroform layer, a residuum 
was obtained. Methanol (4.0ml) and 36% hydrochloric acid (4 drops) were added to the 
residuum, and the solution was stirred for two hours at 60°C. It was neutralized with a 
saturated sodium hydrogencarbonate aqueous solution. Precipitated crystals were washed 
with water, dried and thus, 6-(l-butanesulfonylcarbamoyl)-l-(2,4-dichlorobenzyl)-2- 
hydroxybenzimidazole (379) (0.207g) was obtained. 
[Physical Characteristics of the Compound (379)] 

, H-NMR(DMSO-d6,5): 0.83 (3H, t, J = 7.3Hz), 1.36 (2H,m), 1.61 (2H,m), 3.40 (2H, 
m), 5.08 (2H,s), 6.94 (1H, d, J = 8.3Hz), 7.11 (1H, d, J = 8.2Hz), 7.36 (1H, dd, J = 2.0 and 
8.4Hz), 7.58 (lH,s), 7.68 - 7.73 (2H, m), 11.47 (1H, br s), 11.77 (lH,brs). 
IR(Nujol): 1689cm' 1 . 
mp: 254-256°C. 
Mass(FD): m/e455(M). 

< Example 316; Synthesis of 6-Ethoxycarbonyl-2-methyl- 1 -(2-quinolylmethyl) 
benzimidazole (380) > 

By using the method of Example 263, 6-ethoxycarbonyl-2-methyl-l-(2- 
quinolylmethyl)benzimidazole (380) (0.87g) was obtained from 4-acetylamino-3-ammo- 
ethylbenzoate (2.22g), sodium carbonate (1.27g), sodium iodide (0.45g) and 2- 
bromomethylquinoline (0.56g). 



i [Physical Characteristics of the Compound (3S0)] 

^-NMRCDMSO^S): 1.27 (3H, t, J = 7.1Hz), 2.62 (3H, s), 4.26 (2H, q, J - 7.1Hz), 
5.85 (2H,s), 7.35(lH,d,J = S.5Hz), 7.58 (1H, in), 7.63 (1H, d, J = S.4Hz), 7.73 (lH,m), 
7.7S(lH,dd,J = 1.3andS.4Hz), 7.86 (1H, d, J = 8.4Hz), 7.95 (1H, d, J = S.OHz), 8.14 (1H, 
s), 8.36 (lH,d, J = 8.5Hz). 

< Example 317; Synthesis of 6-Carboxy-2-methyl-(2-quinolylmethyl)benzimidazole (381) > 

By using the method of Example 53, 6-carboxy-2-methyl-(2- 
quinolylmethyl)benzimidazole (381) (0.46g) was obtained from 6-ethoxycarbonyl-2-methyl- 
l-(2-quinolylmethyl)benzimidazole (0.85g) 
[Physical Characteristics of the Compound (381)] 

'H-NMR (DMSO-d6, 5): 2.62 (3H, s), 5.83 (2H, s), 7.35 (1H, d, J = 8.5Hz), 7.57 (1H, m), 
7.60 (1H, d, J = 8.5Hz), 7.72 (1H, t, J = 7.6Hz), 7.77 (1H, d, J = 8.4Hz), 7.86 (1H, d, J = 
8.4Hz), 7.94 (1H, d, J = 8.1Hz), 8.1 1 (1H, s), 8.35 (1H, d, J = 8.5Hz). 

< Example 318; Synthesis of 6-(l-Butanesulfonylcarbamoyl)-2-methyl-l-(2- 
quinolylmethyl)benzimidazole (382) > 

By using the method of Example 98, 6-(l-butanesulfonylcarbamoyl)-2-methyl-l-(2- 
quinolylmethyl)benzimidazole (382) (0.088g) was obtained from 6-carboxy-2-methyl-l-(2- 
quinolylmethyl)benzimidazole (0.222g), N,N'-carbonyldiimidazole (0.1 95g), 1- 
butanesulfonamide (0.1 65g) and diazabicycloundecene (0.1 83g). 
[Physical Characteristics of the Compound (382)] 

] H-NMR (DMSO-d6, 5): 0.82 (3H, t, J = 7.3Hz), 1.36 (2H,m), 1.64 (2H,m), 2.61 (3H,s), 
3.48 (2H,t, J = 7.4Hz), 5.82 (2H, s), 7.32 (1H, d, J = 8.5Hz), 7.58 (1H, m), 7.65 (1H, d,J = 
8.5Hz), 7.73 (lH,t, J = 7.6Hz), 7.78 (lH,m), 7.87 (1H, d, J= 8.5Hz), 7.95(lH,d,J = 
8.1Hz), 8.23 (lH,s), 8.37 (1H, d, J = 8.5Hz), 11.86 (1H, brs). 
IR(Nujol): 1684cm" 1 . 
mp: 185.5 - 187.5°C. 

< Production Example 65; Production of 4-Amino-3-(2,4-dichlorobenzylamino)ethylbenzoate 

> 

By using the method of Production Method 63, a preliminarily purified material of 
4-arnino-3-(2,4-dichlorobenzylamino)ethylbenzoate was obtained from 3-(2,4- 
dichlorobenzylamino)-4-nitro-ethylbenzoate (1.40g). This material was immediately used for 
the following reaction. 

< Example 319; Synthesis of l-(2,4-Dichlorobenzylamino)-2-hydroxy-6- 
ethoxycarbonylbenzimidazole (383) > 

By using the method of Example 315, l-(2,4-dichlorobenzylamino)-2-hydroxy-6- 
ethoxycarbonylbenzimidazole (383) (0.400g) was obtained from 4-amino-3-(2,4- 



dichlorobenzylamino)ethylbenzoate, which was obtained in Production Example 65, and * 
tetramethoxymethane (2.60g). 

[Physical Characteristics of the Compound (3S3)] ; . ; :. 

, H-NMR(DMSO-d6,5): 1.27 (3H, t, J = 7.1Hz), 4.24 (2H, q, J = 7.1Hz), 5.12 (2H,s), 
7.04 (1H, d, J = 8.4Hz), 7.12 (1H, d, J = S.2Hz), 7.37 (1H, dd, J = 2.1 and S.4Hz), 7.51 (1H, 
s), 7.67 - 7.72 (2H, m), 11.37 (1H, br s). 

< Example 320; Synthesis of 6-Ethoxycarbonyl-2-metliyl-l-[3-(4-bromoisoquinolyl)methyl] 
benzimidazole (3S4) > 

By using the method of Example 263, 6-ethoxycarbonyl-2-methyl-l-[3-(4- 
bromoisoquinolyl)methyl]benzimidazole (384) (0.30g) was obtained from 4-acetylamino-3- 
amino-ethylbenzoate (0.87g), sodium carbonate (0.53g), sodium iodide (0. 1 Sg) and 4-bromo- 
3-bromomethylisoquinoline (0.87g). 
[Physical Characteristics of the Compound (384)] 

'H-NMR (DMSO-d6, 5): 1 .26 (3H, t, J = 7.0Hz), 2.59 (3H, s), 4.24 (2H, q, J = 7.0Hz), 
5.93 (2H, s), 7.61 (1H, d, J = 8.4Hz), 7.75 - 7.80 (2H, m), 7.99 (1H, m), 8.03 (1H, s), 8.13 
(lH,d,J = 8.1Hz), 8.23 (1H, d, J = 8.5Hz), 9.12 (lH,s). 

< Example 321; Synthesis of 6-Carboxy-2-methyl-[3-(4-bromoisoquinolyl)methyl] 
benzimidazole (385) > 

By using the method of Example 53, 6-carboxy-2-methyl-[3-(4- 
bromoisoquinolyl)methyl]benzimidazole (385) (0.1 18g) was obtained from 6- 
ethoxycarbonyl-2-methyl-l-[3-(4-bromoisoquinolyl)methyl]benzimidazole (0.290g). This 
material was immediately used for the following reaction. 

< Example 322; Synthesis of 6-(l-Butanesulfonylcarbamoyl)-2-methyl-l-[3-(4- 
bromoisoquinolyl)methyl]benzimidazole (386) > 

By using the method of Example 98, 6-(l-butanesulfonylcarbamoyl)-2-methyl-l-[3- 
(4-bromoisoquinolyl)methyl]benzimidazole (386) (0.075g) was obtained from 6-carboxy-2- 
methyl-l-[3-(4-bromoisoquinolyl)methyl]benzimidazole (0.1 1 lg), N,N'-carbonyldiimidazole 
(0.097g), 1-butanesulfonamide (0.082g) and diazabicycloundecene (0.09 lg). 
[Physical Characteristics of the Compound (386)] 

^-NMRCDMSO-d^S): 0.81 (3H, t, J = 7.4Hz), 1.35 (2H,m), 1.62 (2H,m), 2.54 (3H, s), 

3.46 (2H, t, J = 7.5Hz), 5.91 (2H, s), 7.63 (1H, d, J = 8.5Hz), 7.76 (1H, dd, J = 8.5 and 

1.4Hz), 7.79 (1H, t, J = 7.6Hz), 8.00 (1H, t, J = 7.9Hz), 8.08 (1H, t, J= 1.1Hz), 8.13 (lH,d, 

J = 8.2Hz), 8.24 (lH,d, J = 8.5Hz), 9.11 (lH,s), 11.81 (1H, brs). 

IR(Nujol): 1678cm -1 . 

mp: 258 -259°C. 

Mass(FAB): m/e 515, 517(M+1). 



Representative compounds from the compounds of the present invention were 
chosen for testing its pharmacological properties. 

< Test Example 1; Triglyceride (TG) Accumulation Promotion Effect in 3T3-L Cells 
(Preadipocytes) > 

Tested Compound 

6-Benzenesulfonylcarbamoyl-2-cyclopropyl-l-(2-fluorobenzyl)benzimidazole 
Test Equipment 

1 Centrifuge: TOMYLC-122 

2 Incubator: ESPEC BNA-121D 

3 Mixer: Automatic Labo-Mixer 

4 Water bath: TAITEC Personal- 1 1 

5 Spectrophotometer: Shibazu Ultraviolet Visible Spectrophotometer UV-160A 

6 24-well Plate: Iwaki Glass Corning 

Reagents 

1 Culture medium: Dulbecco Minimum Essential Medium (MEM) 

+ 5% fetal calf serum (FCS) 

2 PBS (-): A solution with the below composition: 

NaCl 0.8 g/1 

KC1 0.2 
Na 2 HP0 4 1.15 
KH 2 P0 4 0.2 

3 EDTA - trypsin solution: 0.02% EDTA + 0.25% trypsin/PBS(-) 

4 Dexamethasone: manufactured by Sigma 

5 IB MX (3-isobutyl-l-methylxanthine: manufactured by Sigma 

6 Insulin: manufactured by Sigma 

7 DMSO (Dimethylsulfoxide): manufactured by Wakou Junn Yaku 

8 TG measurement kit 

Triglyceride-Test Wakou (the acetyl-acetone method): 

manufactured by Wakou Junn Yaku 

9 0. IN NaOH solution: 

obtained by diluting a IN NaOH solution 10 times with distilled water. 

10 Bio-Rad protein assay reagent: manufactured by Bio-Rad 

1 1 Bovine alubumin: manufactured by Sigma 



Test Method 



Preparation of 3T3-L1 Cells 

3T3-L1 cells which were in a stage just prior to confluency were prepared in a F75 
flask. The culture medium was removed; They were washed twice using 5ml of the PBS(-). 
The cells were stripped using the EDTA-trypsin solution. Then, 1 -ml/tube of the culture 
medium was added and the cells were suspended. The suspension was collected in a 50ml 
centrifuge settlement tube and the tube was centrifugalized at lOOOrpm for five minutes. The 
cells settled and the supernatant was removed. The cells were resuspended in a 20ml culture 
medium and the cell population was counted. Adjustments were made so that the cell 
concentration became 6xl0 4 cells/ml. Then, the suspension was divided and poured 1ml by 
lml into each receptor of the 24-well plate. The sample of this condition was incubated in 
the incubator for two days (37°C and 5%C0 2 ). 

Preparation and Addition of Dexamethasone and IBMX 

Using DMSO, a solution of ImM dexamethasone + 500mM IBMX was prepared. 
Furthermore, the solution was diluted 1000 fold with the culture medium. Thus, a solution of 
IjiM dexamethasone + 0.5mM IBMX was prepared. At the same time, DMSO was diluted 
using the culture medium, and a 0.1% DMSO solution was also prepared. 

Next, the 24-well plate carrying the incubated 3T3-L1 cells was taken out of the 
incubator. The confluency of the cells were confirmed under an inspection magnification 
glass. The culture medium was removed through suction. In each of two wells on the 24- 
well plate, lml of the 0.1% DMSO solution was poured, and in each of the remaining 22 
wells, lml of the solution of 1 \xM dexamethasone + 0.5mM IBMX was poured. With such a 
state, incubation was performed for one day in the incubator (37°C, 5% C0 2 ). 

Preparation and Application of the Test Compound and Insulin 

The test compound was diluted to lxlO" 2 M, lxlO' 3 M, and lxl O^M with DMSO. 
Then, each of these was diluted 500 fold to prepare a 2xlO" 5 M, 2xlO" 6 M, and 2xlO" 7 M 
solution. At the same time, a 0.5% DMSO solution was prepared. lOOfiM (in 0.2% bovine 
serum alubumin (BSA) and 3mM HC1) insulin was prepared beforehand and stored at -80°C. 
For preparation, the insulin was left to thaw by itself and then was diluted 50,000 fold with 
the culture medium to 2nM. 

Next, the 24-well plate, on which dexamethasone and IBMX had been placed the 
previous day, was taken out of the incubator. After confirming that the addition of 
dexamethasone and IBMX caused morphological changes in the cells, the culture medium 
was removed through suction. Then, 500jil of the 0.2% DMSO solution and the culture 
medium were poured into each of the two wells in which the 0.1% DMSO solution had been 
placed the previous day. (This is necessary in order to examine the conditions of the cells at 
this time.) As for the remaining 22 wells (in which the solution of IjiM dexamethasone + 
0.5mM IBMX was placed), after placing 500jal/well of the 2.0% DMSO solution (2 wells) 
and 500 jxl/well of the test compound (20 wells), 500^1/well of the insulin solution was 



"poured into these wells. In this condition, incubation was performed in the incubator (37°C, 
5%C0 2 ) for 4 to 5 days. 

Measurements of Triglyceride (TG) and Protein 

The 24-well plate was taken out of the incubator 4 to 5 days after the test compound 
and insulin solutions were placed in it. After the plate was tilted and the culture medium was 
discarded, the remaining culture medium was absorbed using paper towel and was 
completely removed. Then, extraction was performed twice, using isopropyl alcohol, and the 
TG measurement was performed using the TG measurement kit (the acetyl-acetone method) 
(measurement wavelength: 410nm). Subsequently, after evaporating all of alcohol from the 
plate on which the extractions had been completed using the isopropyl alcohol, 400fxl/well of 
the 0.1H NaOH solution was placed in the wells. The plate was left at room temperature for 
30 minutes and the cells were dissolved. A 50(il sample was taken from each of these 
solutions and placed into tubes. Moreover, 2.5ml of a solution, which is the Bio-Rad protein 
assay reagent diluted 5 fold with distilled water, was added to each tube. The sample 
solutions were stirred well and protein measurements were performed (measurement 
wavelength: 595nm) using the spectrophotometer. 

Results 

The TG accumulation promotion effect of the test compound was obtained, wherein 
the TG accumulation promotion effect of a reference compound, lx!0~ 6 M pioglitazone, was 
set at 100%, and the test compound (-) and insulin (+) set at 0%. The results are shown in 
Table 1 below. 



Table 1 


Concentration (M) 


TG accumulation promotion effect (%) 


lxl 0" 6 


38.2% 



< Test Example 2; Hypoglycemia Inhibitory Effect using db/db Mouse > 
Tested Compound 

6-Benzenesulfonylcarbamoyl-2-cyclopropyl-l -(2-fluorobenzyl)benzimidazole (177) 
6-Benzenesulfonylcarbamoyl-l-(2-chlorobenzyl)-2-methylbenzimidazole (163) 
l-(Biphenyl-4-ylmethyl)-6-(l-b^ (172) 



Animal 



Five-week-old male mice of C57BL/KsJ-dbm db+/db+ and C57BL/DsJ-dmb +n/+nv 
(Jackson Laboratory) were purchased. After two to three weeks of an introduction period, 
they were used for the experiments. 

Test Materials Preparation 

Test compounds were mixed with powder feed (CD-2, Japan Clea) using a mortar. 
The mixture ratios were determined based on the amounts of feed consumption by the mice 
as 0.1% for lOOmg/kg, 0.03% for 30mg/kg and 0.01% for lOmg/kg. Each group was fed 
twice a week. The amounts of given feed and leftover feed were recorded and the differences 
were calculated as the amounts of feed consumption. 

Test Schedule 

After the male db/db mice were divided into groups based on body weight, glycemia 
level, and triglyceride concentration in the plasma, the feed mixed with the test compounds 
were given to the mice for 14 days. (The test period was conducted between mice at 8 weeks 
of age to 10 weeks of age). In the morning of the seventh and fourteenth days, blood samples 
were taken from the venous plexus in the eye sockets using heparinized glass capillary tubes 
(Chase Heparinized Capillary Tubes). Plasma fractions were obtained through centrifuge. 
Test items were the glycemia level, plasma triglyceride concentration, and plasma insulin 
concentration on the day before the first test day and the fourteenth day, and the glycemia 
level and plasma triglyceride concentration on the seventh day. Body weight was measured 
on the day before the first test day, seventh and fourteenth day. After taking blood samples, 
the mice were slaughtered using a CO2 gas. 

Measurement Methods 

For a glycemia level measurement, 10 ~ 15^1 of the plasma was used. The 
measurements were performed utilizing the glucose oxidation enzyme method (Glucose CII - 
Test Wakou, Wakou Junn Yaku). For a plasma triglyceride concentration measurement, 10 ~ 
15jil of the plasma was used. The measurements were performed utilizing the GPO-p- 
chlorophenol method (Triglyceride G - Test Wakou) or the GPO-DAOS method 
(Triglyceride E - Test Wakou). The above measurements were performed immediately after 
blood samples were taken. For a plasma insulin concentration measurement, 20jal of the 
plasma was used. The measurements were performed utilizing the antigen method 
(Phadesephinslin RIA kit, Kabi Pharmacia). 

Results 

The reduction rates in the glycemia level and plasma triglyceride concentration in 
the groups in which the test compounds were given were obtained when the differences ™" 
between the reference group of db/db mice and +/+ mice in the glycemia level and in plasma 
triglyceride concentration were set at 100%. The results are shown in Table 2 below. 



Table 2 



Dose (mg/kg) 


Hypoglycemia Inhibitory Effect ( 


Compound (177) 


30 


34.5 


Compound (163) 


30 


72 


Compound (172) 


10 


70-80 



Potential for Industrial Applications , 

New benzimidazole derivatives and pharmaceutically acceptable salts thereof have 
been provided. These compounds and salts thereof have hypoglycemia or PDE5 inhibitory 
effects, and are useful as pharmaceuticals to treat impaired glucose tolerance, diabetes (type 
. II diabetes), diabetic complications (e.g., diabetic nephropathy, diabetic neuropathy, diabetic 
retinopathy), insulin resistance syndromes (e.g., insulin receptor anomaly, Rabson- 
Mendenhall syndrome, repliconism, Kobberling-Dunnigan syndrome, Seip syndrome, 
Lawrence syndrome, Cushing's syndrome, acromegaly), hyperlipemia, atherosclerosis, angio 
cardiopathy (angina pectoris, cardiac failure), hyperglycemia (e.g., what can be characterized 
by anomalous saccharometabolism, such as eating disorder), or hypertension; or angina 
pectoris, high blood pressure, pulmonary hypertension, congestive cardiac failure, 
glomerulopathy (e.g., diabetic glomerulosclerosis), tubulointerstitial mellitus (e.g., 
nephropathy induced by FK506 or cyclosporine), renal failure, angiostenosis (for example, 
after percutaneous transluminal angioplasty), telangiosis, cerebral apoplexy, chronic 
reversible atresia (e.g., bronchitis and asthma (chronic asthma, allergic asthma)), allergic 
rhinitis, urticaria, glaucoma, diseases characterized by entero dyskenesia (for example, 
hypersensitive anaphylaxis), impotence (e.g., organic impotence, psychic impotence), 
diabetic complications (e.g., diabetic gangrene, diabetic arthropathy, diabetic 
glomerulosclerosis, diabetic dermopathy, diabetic neuropathy, diabetic cataract, diabetic 
retinopathy), nephritis, carcinoma cachexia, or post-PCTA restenosis, and so forth. 



[Physical Characteristics of the Compound (231)] 

'H-NMR (DN4SO-d6, 5): 5.32 (2H, s), 6.77 (2H, s), 7.05 (1H, d, J = S.SHz), 7.21 (2H, d, J = 
8.3Hz), 7.31 ^ 7.3S (4H, fri), 7.43 (2H, t, J = 7.5Hz), 7.58 - 7.65 (6H, m), 7.79 - 7.82 (2H, 
m). 

IR(KBr): 1684 cm* 1 . 
Mass(FAB): m/e4S3(M+l). 
mp: 352.5 - 355.0 °C. 

< Example 170; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-n- 
propylbenzimidazole Potassium Salt (232) > 

Triethylamine (0.060g) and butyryl chloride (0.084g) were added to an N,N- 
dimethylformamide (2ml) solution of N-benzenesulfonyl-4-amino-3-(biphenyl-4- 
ylmethylamino)benzamide (0.300g). The solution was stirred for 1.5 hours at room 
temperature. The reaction solution was purified of itself using silica gel column 
chromatography Chloroform and N-benzenesulfonyl-3-(biphenyl-4-ylmethylamino)-4- 
butyrylaminobenzamide (0.250g) was obtained. Methanol (5ml) and 35% hydrochloric acid 
(0.50g) were added to this and the solution was stirred for three hours at 60°C. The reaction 
was halted by adding 20% potassium hydrogencarbonate. Extraction was performed with 
ethyl acetate and water. An organic layer was concentrated and the formed material was 
dissolved in a small amount of chloroform. By adding ether, crystallization was performed. 
The crystals were separated through filtration, dried and thus,.6-benzenesulfonylcarbamoyl- 
l-(biphenyl-4-ylmethyl)-2-n-propylbenzimidazole Potassium Salt (232) (0.1 57g) was 
obtained. 

[Physical Characteristics of the Compound (232)] 

] H-NMR (DMSO-d6, 5): 0.95 (3H, t, J = 7.4Hz), 1.77 (2H, q, J = 7.5Hz), 2.82 (2H 5 1, J = 
7.5Hz), 5.55 (2H, s), 7.1 1 (2H, d, J = 8.2Hz), 7.32 - 7.38 (4H, m), 7.43 (2H, t 5 J = 7.5Hz) 5 
7.47 (1H, d, J - 8.4Hz), 7.58 - 7.64 (4H, m), 7.79 - 7.83 (3H, m), 7.96 (1H, s). 
IR(Nujol): 1592 cm -1 . 
Mass(FAB): m/e548(M+l). 
mp: 279.0- 282.0 °C 

< Example 171; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-n- 
butylbenzimidazole (233) > 

By using the method of Example 170, 6-benzenesulfonylcarbamoyl-l-(biphenyl-4- 
ylmethyl)-2-n-butylbenzimidazole (233) (0.232g) was obtained from N-benzenesulfonyl-4- 
amino-3-(biphenyl-4-ylmethylamino)benzamide (0.400g), triethylamine (0.080g), and 
oxtanoyl chloride (0.1 70g). 

[Physical Characteristics of the Compound (233)] - 
] H-NMR (DMSO-d6, 6): 0.79 (3H, t, J = 7.3Hz), 1.12-1.24 (6H, m), 1.24 - 1.31 (2H, m), 
1.66-L73(2H,m), 2.84 (2H 3 1, J = 7.6Hz), 5.58 (2H, s), 7.14 (2H, d, J = 8.1Hz), 7.34 



,(2H, t, J = 7.6Hz), 7.43 (2H, t, J = 7.4Hz), 7.52 - 7.66 (7H, m), 7.75 (1H, d; J = S.SHz), 7:95 
(2H, d, J = 7.6Hz), 8.15 (1H, s), 12.45 (1H, s). 
IR(KBr): leSScm* 1 . 
mp: 112.0- 117.5 °C. 

< Example 172; Synthesis of 6-Benzenesulfonylcarbainoyl-l-(biphenyl-4-ylmethyl)-2- 
chloromethylbenzimidazole (234) > 

By using the method of Example 170, 6-benzenesulfonylcarbamoyl-l-(biphenyl-4- 
ylmethyl)-2-chloromethylbenzimidazole (234) (0.1 93g) was obtained from N- 
benzenesulfonyl-4-amino-3-(biphenyl-4-ylmethylamino)benzamide (0.300g), triethylamine 
(0.060g), and chloroacetyl chloride (0.1 02g). 
[Physical Characteristics of the Compound (234)] 

'H-NMR (DMSO-d6, 5): 5.10 (2H, s), 5.71 (2H, s), 7.23 (2H, d, J = 8.3Hz), 7.23 (2H, d, J = 
8.3Hz), 7.35 (1H, t, J = 7.3Hz), 7.44 (2H, t, J = 7.5Hz) s 7.60 - 7.66 (6H, m), 7.69 (1H, t, J= 
7.5Hz), 7.75 - 7.81 (2H, m), 7.98 - 8.01 (2H, m), 8.16 (1H, s), 12.52 (1H, s). 
IR(KBr): 1700 cm" 1 . 
mp: 220.5-223.5 °C. 

< Example 173; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2- 
methoxymethylbenzimidazole (235) > 

By using the method of Example 170, 6-benzenesulfonylcarbamoyl-l-(biphenyl-4- 
ylmethyl)-2-methoxymethylbenzimidazole (235) (0.1 83g) was obtained from N- 
benzenesulfonyl-4-amino-3-(biphenyl-4-ylmethylamino)benzamide (0.400g) s triethylamine 
(0.1 15g), and methoxyacetyl chloride (0.131g). 
[Physical Characteristics of the Compound (235)] 

! H-NMR (DMSO-d6, 5): 3.31 (3H, s), 4.72 (2H, s), 5.63 (2H, s), 7.23 (2H, d, J = 8.3Hz), 
7.35 (1H, t, J = 7.4Hz), 7.44 (2H, t, J = 7.5Hz), 7.60 - 7.65 (6H, m), 7.70 (1H, t, J= 7.5Hz), 
7.72 - 7.79 (2H 9 m), 7.98 - 8.01 (2H, m), 8.18 (1H, s), 12.50 (1H, s). 
IR(KBr): 1690 cm* 1 . 
mp: 195.0- 198.0 °C. 

< Example 174; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-i- 
propylbenzimidazole Potassium Salt (236) > 

By using the method of Example 170, N-benzenesulfonyl-4-amino-3-(biphenyl-4- 
ylmethylamino)benzamide (0.400g), triethylamine (0.080g), and isobutyryl chloride (0.121g) 
were reacted as source materials. The preliminarily purified material was dissolved in a 
mixture solvent of methanol and 20% potassium hydrogencarbonate aqueous solution. The 
solution's acidity was adjusted to pH 7 with 10% hydrochloric acid. Precipitated crystals — 
were found to be 6-benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-i- 
propylbenzimidazole Potassium Salt (236) (0.1 67g). 



[Physical Characteristics of the Compound (236)] 

'H-NMR (DMSO-d6, 5): 1.26 (6H, d, J = 6.SHz), 3.25 - 3.40 (1H, m), 5.5S (2H, s), 7.09 
(2H, d, J = S.3Hz), 7.32 - 7.37 (4H, m), 7.43 (2H, t, J = 7.5Hz), 7.48 (1H, d, J = 8.4Hz), 
7.5S - 7.64 (4H, m), 7.79 - 7.83 (3H, m), 7.95 (1H, s). 
IR(Nujol): 1592 cm" 1 . 
Mass(FAB): m/e 54S(M+1). 
mp: 310.1 -312.7 °C. 

< Example 175; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2- 
methylthiobenzimidazole (237) > 

20% potassium hydroxide aqueous solution, (0.323g), water (2ml), and subsequently 
methyl iodine (0.1 23g) were added to a methanol (5ml) solution of 6- 

benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-mercaptobenzimidazole(0.310g). The 
solution was stirred for two hours at room temperature. The acidity was adjusted to pH 5 ~ 6 
with 10% hydrochloric acid. Precipitated crystals were separated through filtration, dried and 

thus, 6-benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyI)-2-methylthiobenzimidazole (237) 
(0.28 1 g) was obtained. 

[Physical Characteristics of the Compound (237)] 

'H-NMR (DMSO-d6, 5): 2.75 (3H, s), 5.48 (2H, s), 7.25 (2H, d, J = 8.3Hz), 7.35 (1H, t, J = 
7.4Hz), 7.44 (2H, t, J = 7.5Hz), 7.60 - 7.66 (7H, m), 7.68 - 7.75 (2H, m), 7.82 - 7.99 (2H, 
m), 8.19 (1H, d, J = 1.6Hz), 12.43 (lH,s). 
IR(KBr): 1685 cm" 1 , 
mp: 218.8- 220.4 °C. 

< Example 176; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2- 
ethylthiobenzimidazole (238) > 

By using the method of Example 175, 6-benzenesulfonylcarbamoyl-l-(biphenyl-4- 
ylmethyl)-2-ethylthiobenzimidazole (238) (0.225g) was obtained from 6- 

benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-mercaptobenzimidazole (0.240g), and 
ethyl iodine (0.1 17g). 

[Physical Characteristics of the Compound (238)] 

] H-NMR (DMSO-d6, 5): 1.39 (3H, t, J = 7.3Hz), 3.37 (2H, q, J = 7.3Hz), 5.47 (2H, s), 7.24 
(2H,d, J = 8.1Hz), 7.35 (1H, t, J = 7.1Hz), 7.44 (2H, t, J = 7.6Hz), 7.57 - 7.68 (8H, m), 7.75 
(1H, d, J= 8.4Hz), 7.98 (2H, d, J = 7.5Hz), 8.15 (1H, s), 12.43 (1H, s). 
IR(KBr): 1686 cm- 1 . 
mp: 125.5- 129.5 °C. 

< Example 177; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-n- 
propylthiobenzimidazole (239) > 

By using the method of Example 175, 6-benzenesulfonylcarbamoyl-l-(biphenyl-4- 



, ylmethyl)-2-n-propylthiobcnzimidazole (239) (0. 1 56g) was obtained from 6- 
benzenesulfonylcarbamoyl-l-(biphenyl-4-ylniethyl)0-mercaptobehzimidazole (0.220g), and 
n-propyl iodine (0.11 7g). 
[Physical Characteristics of the Compound (239)] 

'H-NMR (DMSO-d6, 5): 0.97 (3H, t, J = 7.4Hz), 1 .76 (2H, q, J = 7.2Hz), 3.29 - 3.36 (2H, 
m), 5.48 (2H,s), 7.24 (2H, d, J = 8.3Hz), 7.35 (1H, t, J = 7.3Hz), 7.44 (2H, t, J = 7.4Hz), 
7.5S-7.71 (8H,m), 7.74 (1H, dd, J = S.5 and 1.7Hz), 7.99 (2H, d, J = 7.7Hz), 8.17 (lH,s), 
12.43 (1H, s). 
IR(KBr): 1690 cm- 1 . 
mp: 106.0- 111.5 °C. 

< Example 178; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-n- 
hexylthiobenzimidazole (240) > 

By using the method of Example 175, 6-benzenesulfonylcarbamoyl-l-(biphenyl-4- 
ylmethyl)-2-n-hexylthiobenzimidazole (240) (0.2 12g) was obtained from 6- 

benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-mercaptobenzimidazole (0.250g), and 
n-hexyl iodine (0.1 17g). 

[Physical Characteristics of the Compound (240)] 

'H-NMR (DMSO-d6, 8): 0.82 (3H, t, J = 7.9Hz), 1.19-1.33 (4H, m), 1.33 - 1.44 (2H, m), 
1.68- 1.75 (2H,m), 3.30-3.43 (2H,m), 5.48 (2H, s), 7.23 (2H, d, J = 8.2Hz), 7.35 (1H, t, 
J = 7.1Hz), 7.44(2H,t,J = 7.6Hz), 7.60 - 7.75 (9H, m), 8.00 (2H, d, J = 7.7Hz), 8.19 (1H, 
s), 12.44 (1H, s). 
ER(KBr): 1688 cm- 1 . 
mp: 139.5- 141.0 °C. 

< Example 179; Synthesis of 6-Benzenesulfonylcarbarnoyl-l-(biphenyl-4- 
ylmethyl)benzimidazole (241) > 

A mixture of N-benzenesulfonyl-4-amino-3-(biphenyl-4-ylmemylamino)benzamide 
(0.400g) and formic acid (2ml) was stirred for three hours at 90°C. The reaction solution was 
concentrated. The crystals which precipitated by adding methanol were separated through 
filtration, dried and thus, 6-benzenesulfonylcarbamoyl-l-(biphenyl-4- 
ylmethyl)benzimidazole (241) (0.243g) was obtained. 
[Physical Characteristics of the Compound (241)] 

'H-NMR (DMSO-d6, 8): 5.60 (2H, s), 7.35 (1H, t, J = 7.2Hz), 7.39 (2H, d, J = 8.2Hz), 7.44 
(2H, t, J = 7.6Hz), 7.61 - 7.77 (9H, m), 8.00 (2H, d, J = 7.7Hz), 8.26 (1H, s), 8.66 (1H, s), 
12.5 (1H, s). 
ER(KBr): 1683 cm"'. 
mp: 141.5 - 143.6 °C. 

< Example 180; Synthesis of l-(4-Benzyloxybenzyl)-2-methyl-6-[(2- 



pyridylmethyl)carbamoylJbenzimidazole (242) > 

Acetic acid (4ml) and ethanol (Sml) were added to an N-(2-pyridylmethyl)-4- 
:acetylamino-3-(4-benzylo.\ybenzylamino)benzamide (0.434g) and the solution was stirred for 
seven hours at 90°C. Residuum was obtained by reduced pressure condensation. By adding 
ethyl acetate and ether to the residuum, crystallization was performed. The crystals were 
separated through filtration, dried and thus, 0.375g of l-(4-benzyIoxybenzyl)-2-methyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (242) was obtained. 
[Physical Characteristics of the Compound (242)] 

'H-NMR (DMSO-d6, 5): 2.59 (3H, s), 4.78 (2H, d, J = 4.8Hz), 5.01 (2H, s), 5.31 (2H, s), 
6.89 (2H, d, J = 8.7Hz), 6.99 (2H, d, J = 8.6Hz), 7.21 (1H, dd, J = 5.1 and 7.4Hz), 7.29 - ' 
7.42 (6H,m), 7.62 (1H, br t), 7.65 - 7.75 (3H, m), 7.98 (lH,s), 8.57 (1H, d, J = 4.1Hz). 
IR(KBr): 1640 cm- 1 . 
mp: 169.0- 170.0 °C. 



< Example 181; Synthesis of 2-Methyl-l-(3,4-methylenedioxybenzyl)-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (243) > 

Acetic acid (2ml) and ethanol (5ml) were added to an N-(2-pyridylmethyl)-4- 
acet>'lamino-3-(3,4-methylenedioxybenz}'lamino)benzamide (0.490g) and the solution was 
stirred for eight hours at 70°C. The residuum obtained by reduced pressure condensation was 
purified using silica gel column chromatography (eluate: ethyl acetate/methanol = 9/1), and 
crystallization was performed in ethyl acetate. The crystals were separated through filtration, 
dried and thus, 0.270g of 2-methyl-l-(3,4-methylenedioxybenzyl)-6-[(2- 
pyridylmethyI)carbamoyl] benzimidazole (243) was obtained. 
[Physical Characteristics of the Compound (243)] 

I H-NMR(CDCl 3 ,5):2.59(3H,s), 4.78 (2H, d, J = 4.8Hz), 5.28 (2H, s), 5.93 (2H, s), 6.51 
(1H, d, J = l.6Hz), 6.55 (1H, dd, J= 1.4 and 7.9Hz), 6.72 (2H, d, J = 8.0Hz), 7.22 (1H, dd, J 
= 6,7 and 5.0Hz), 7.34 (1H, d, J = 7.7Hz), 7.62 (1H, brt), 7.67 - 7.75 (3H, m), 7.96 ('lH,'d, 
J=l.lHz), 8.58 (lH,d, J = 4.9Hz). 
IR(KBr): 1637 cm" 1 , 
mp: 190.5- 192.0 °C. 

< Example 182; Synthesis of2-Methyl-6-[(2-pyridylmethyl)carbamoyl]-l-[4-(l,2,3- 

thiadiazole-4-yl)ben2yl]benzimidazole (244) > 

By using the method of Example 180, 2-methyl-6-[(2-pyridylmethyl)carbamoyl]-l- 
[4-(l,2,3-thiadiazole-4-yl)benzyl]benzimidazole (244) (0.33g) was obtained from N-(2- 
Pyridylmethyl)-4-acetylamino-3-[4-(l,2,3-tfo^^^ (0.50g). 
[Physical Characteristics of the Compound (244)] 

1 H-NMR (CDC1 3 , 6): 2.58 (3H, s), 4.58 (2H, d, J = 5.9Hz), 5.62 (2H, s), 7.24 (1H, dd, J = " 
7.3 and 5.0Hz), 7.28 - 7.33 (3H, m), 7.64 (1H, d, J = 8.4Hz), 7.73 (1H, dd, J = 7.7 and 
1.6Hz), 7.81 (lH,dd, J = 8.4 and 1.3Hz), 8.10 (1H, d, J = 8.2Hz), 8.13 (lH,s), 8.49 (1H, d, 



t J = 4.2Hz), 9.04 (1H, t, J = 5.9Hz), 9.5S(lH,s). 
IR(KBr): 1642 cm* 1 . 
mp: 216.0-217.0 °C. 

< Example 1S3; Synthesis of 6-BenzenesulfonyIcarbamoyl-l-(2,4-di{luorobenzyl)-2- 
methylbenzimidazole (245) > 

N-benzenesulfonyl-4-acetylaniinoO-(2,4-difluorobenzylamino)benzamide (0.370g) 
was added to a mixture solvent of 10% hydrochloric acid (3.3g), methanol (6ml), and water 
(4ml). Furthermore, 35% hydrochloric acid (0.5g) was added and the solution was stirred for 
three hours at 60°C. After 20% potassium hydrogencarbonate aqueous solution was added to 
turn the reaction solution into a basic, its acidity was adjusted to pH 5 - 6 with 10% 
hydrochloric acid. Precipitated crystals were separated through filtration, dried and thus, 
0.182 g of 6-benzenesulfonylcarbamoyl-l-(2,4-difluorobenzyl)-2-methylbenzimidazole (245) 
was obtained. 

[Physical Characteristics of the Compound (245)] 

*H-NMR (DMSO-d6, 5): 2.53 (3H, s), 5.56 (2H, s), 6.95 - 7.01 (1H, m), 7.04 (1H, dt, J = 
8.7 and 1.4 Hz), 7.32 (1H, dt, J = 10.7 and 2.1Hz), 7.59 - 7.66 (3H, m), 7.68 - 7.74 (2H, 
m), 8.00 (2H, d, J = 8.1Hz), 8.13 (lH,s), 12.43 (lH 5 s). 
IR(KBr): 1686 cm" 1 . 

mp: 234.5 - 235.5 °C (accompanied by decomposition). 

< Example 184; Synthesis of 6-Benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2- 
phenylbenzimidazole (246) > 

Triethylamine (0.1 15g) and benzoyl chloride (0.200g) were added to an N,N- 
dimethylformamide (5ml) solution of N-benzenesulfonyl-4-amino-3-(biphenyl-4- 
ylmethylamino)benzamide (0.500g). After stirring the solution for 15 hours at room 
temperature, a potassium hydrogencarbonate aqueous solution was added to halt the reaction. 
Under reduced pressure, the solvent was removed. Residuum was dissolved in a mixture of 
water and methanol, and its acidity was adjusted to pH 5 - 6 with 10% hydrochloric acid. 
Precipitated crystals were collected, dried and preliminarily purified N-benzenesulfonyl-4- 
benzoylamino-3-(biphenyl-4-ylmethylamino)benzamide (0.3 93 g) was obtained. This was 
altered to 6-benzenesulfonylcarbamoyl-l-(biphenyl-4-ylmethyl)-2-phenylbenzimidazole 
(246) (0.270g) through the method of Example 183. 
[Physical Characteristics of the Compound (246)] 

] H-NMR (DMSO-d6, 5): 5.70 (2H, s), 7.07 (2H, d, J = 8.2Hz), 7.32 - 7.37 (1H, m), 7.43 
(2H,t,J-5.7Hz), 7.53- 7.58 (2H,m), 7.58 - 7.65 (7H, m), 7.68 - 7.72 (1H, m), 7.77 (2H, 
dd, J = 7.5 and 1.5Hz), 7.81 - 7.83 (2H, m), 7.98 - 8.02 (2H, m), 8.22 (1H, s), 12.47 (1H, s). 
IR(KBr): 1690 cm" 1 . 
mp: 138.5- 139.5 °C. 



< Example 185; Synthesis of 6-BenzenesulfonyIcarbamoyl-2-methyl-l-(2- 
nitrobenzyl)benzimidazole (247) > 

By using the method of Example 1S3, 6-benzenesulfonylcarbamoyl-2-methyl-l-(2- 
nitrobenzyI)benzimidazole (247) (0.237g) was obtained from N-benzenesuIfonyl-4- 
acetylamino-3-(2-nitrobenzylamino)benzamide (0.79g). 
[Physical Characteristics of the Compound (247)] 

! H-NMR (DMSO-d6, 5): 2.48 (3H, s), 5.01 (2H, s), 5.93 (2H, s), 6.28 - 6.30 (1H, m), 7.55 
-7.62(4H,m), 7.64 - 7.74 (3H, m), 7.97 (2H, d, J = 8.0Hz), 8.10 (1H, s), 8.22 - 8.28 (1H, 
m), 12.39 (lH,s). 
IR(KBr): 1686 cm -1 . 

mp: 269.5 - 272.5 °C (accompanied by decomposition). 

< Example 186; Synthesis of 6-Benzenesulfonylcarbamoyl-2-methyM-benzylbenzimidazole 
(248) > 

By using the method of Example 183, 6-benzenesulfonylcarbamoyl-2-m ethyl- 1- 
benzylbenzimidazole (248) (0.222g) was obtained from N-benzenesulfonyl-4-acetylamino-3- 
benzylaminobenzamide (0.38g). 
[Physical Characteristics of the Compound (248)] 

*H-NMR (DMSO-d6, 5): 2.54 (3H, s), 5.55 (2H, s), 7.12 (2H, d, J = 7.9Hz), 7.28 (1H, t, J = 
7.3Hz), 7.34 (2H, t, J = 7.0Hz), 7.61 - 7.66 (3H, m), 7.69 - 7.76 (2H, m), 8.00(2H,d,J = 
7.9Hz), 8.18 (1H, s), 12.43 (1H, s). 
IR(KBr): 1695 cm" 1 . 

mp: 260.0 - 262.0 °C (accompanied by decomposition). 

< Examples 187 and 188; Syntheses of 6-Benzenesulfonylcarbamoyl-2-methyl-l-(4- 
nitrobenzyl)benzimidazole (249) and 6-Benzenesulfonylcarbamoyl-2-methyl-l-(4- 
nitrobenzyl)benzimidazole Potassium Salt (250) > 

By using the method of Example 183, 6-benzenesulfonylcarbamoyl-2-methyl-l-(4- 
nitrobenzyl)benzimidazole (249) (0.255g) was obtained in a crystal form from N- 
benzenesulfonyl-4-acetylamino-3-(4-nitrobenzylamino)benzamide (0.505g). Furthermore, 
the filtrate was concentrated and thus, crystals of 6-benzenesulfonylcarbamoyl-2-methyl-l- 
(4-nitrobenzyl)benzimidazole potassium salt (250) (0.1 36g) were obtained. 
[Physical Characteristics of the Compound (249)] 

! H-NMR (DMSO-d6, 5): 2.50 (3H, s), 5.70 (2H, s), 7.30 (2H, d, J = 8.7Hz), 7.52 (2H, t, J = 
7.6Hz), 7.57 (2H, d, J = 8.3Hz), 7.76 (1H, dd, J = 8.4 and 1 .4Hz),. 7.92 (2H, d, J = 7.3Hz), 
8.05 (1H, s), 8.20 (2H, d, J= 8.7Hz), 12.43 (1H, s). 
ER(KBr): 1686 cm -1 . 
mp: 164.5- 167.0 °C. 

[Physical Characteristics of the Compound (250)] 

] H-NMR (DMSO-d6, 8): 2.51 (3H, s), 5.68 (2H, s), 7.28 (2H, d, J = 8.5Hz), 7.32 - 7.41 



, (3H t m), 7.46 (1H, d, J = S.4Hz), 7.7S - 7.86 (3H, m), 7.91 (1H, s), 8.20 (2H, d, J = S.5Hz). 
IR(KBr): 1594 cm' 1 . 

mp: 326.0 - 328.0 °C (accompanied by decomposition). 

< Example 189; Synthesis of 6-BenzenesulfonyIcarbamoyl-l-(4-benzyloxybenzyl)-2- 
methylbenzimidazole (251) > 

A mixture of N-benzenesuIfonyl-3-amino-4-acetylaminobenzamide potassium salt 
(0.500g), 4-benzyloxybenzyl bromide (0.470g), 20% potassium hydrogencarbonate aqueous 
solution (0.925g) and N,N-dimethylformamide (3ml) was stirred for one hour at 90°C. The 
reaction solution was concentrated and purified through silica gel column chromatography 
(eluate; ethyl acetate/methanol = 9/1) to obtain preliminarily purified N-benzenesulfonyl-4- 
acetylamino-3-(4-benzyloxybenzylamino) benzamide. This material underwent cyclization 
and thus, 0.1 60g of 6-benzenesulfonylcarbamoyl-l-(4-benzyloxybenzyI)-2- 
methylbenzimidazole (251) was obtained. 
[Physical Characteristics of the Compound (251)] 

J H-NMR (DMSO-d6, 5): 2.54 (3H, s), 5.05 (2H, s), 5.44 (2H, s). 7.09 (2H, d, J = 8.7Hz), 
732 (2H, d, J - 7.0Hz), 7.29 - 7.44 (5H, m), 7.58 - 7.67 (3H, m), 7.68 - 7.75 (2H, m), 7.79 
-8.02 (2H,m), 8.18 (lH,s), 12.46 (1H, s). 
IR(KBr): 1685 cm -1 . 
mp: 111.0- 114.0 °C. 

< Example 190; Synthesis of 2-Methyl-5-[(2-pyridylmethyl)carbamoyl]benzimidazole (252) 
> 

5% palladium/carbon (0.1 Og) was added to a mixture of preliminarily purified N- 
(pyridylmethyl)-4-acetylamino-3-nitrobenzamide (l.OOg), acetic acid (8ml), and ethanol 
(12ml), , and then solution was stirred for seven hours at 80°C under a nitrogen environment. 
The solids were separated through filtration and the filtrate was then concentrated. Ethyl 
acetate was added to the residuum and crystals were formed. The crystals were separated 
through filtration, then dried and thus, 2-methyl-5-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (252) (0.5 7g) was obtained. 
[Physical Characteristics of the Compound (252)] 

! H-NMR (CDC1 3 , 5): 2.52 (3H, s), 4.59 (2H, d, J = 5.9Hz), 7.26 (1H, dd, J = 7.1 and 5.1Hz), 
7.33 (lH,d, J = 7.8Hz), 7.50 (1H, d, J = 8.4Hz), 7.72 - 7.78 (2H, m), 8.08(1H, s), 8.51 
(lH,d, J = 4.8Hz), 9.04 (lH,t, J = 5.8Hz), 12.44 (lH,s). 
ER(KBr): 1641cm" 1 . 
mp: 212.0-215.0 °C. 

< Examples 191 and 192; Syntheses of l-Benzenesulfonyl-2-methyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (253) and l-Benzenesulfonyl-2-methyl-5-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (254) > 



Dichloromethane (lOml) and triethylamine )0.760g) were added to l.methyl-5-[(2- ■ 
pyridylmethyl)carbamoyI]benzimidazole (l.OOg). Furthermore, benzenesulfonyl chloride 
(0.994g) was dripped into the solution. After stirring for three hours, the reaction solution 
was washed with water three times, and once more washed with a sodium hydrogencarbonate 
aqueous solution. An organic layer was concentrated under reduced pressure, purified 
through silica gel column chromatography (eluate: ethyl acetate/ethanol = 9/1) and thus, 
1 .3Sg of a mixture of l-benzenesuIfonyl-2-methyl-6-[(2- 

pyridylmethyl)carbamoyl]benzimidazole and l-benzenesulfonyl-2-methyl-5-[(2- 
pyridylmethyl)carbamoyl]benzimidazole was obtained. Further, this mixture was purified 
through medium pressure silica gel column chromatography (eluate: ethyl acetate/methanol 
= 100/3) and thus, 0.550g of oily l-benzenesulfonyl-2-Methyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (253) and 0.540g of oily l-benzenesulfonyl-2- 
Methyl-5-[(2-pyridylmethyl)carbamoyl]benzimidazole (254) were obtained. The oily 
materials were dissolved using methylene chloride (1.5ml), and then crystallized by adding 
diethylether. 

[Physical Characteristics of the Compound (253)] 

'H-NMR (CDCl3) 5): 2.84 (3H, s), 4.81 (2H, d, J = 4.8Hz), 7.24 (1H, dd, J = 5.1 and 7.3Hz), 
7.37 (1H, d, J = 7.7Hz), 7.53 (2H, dd, J = 7.9 and 7.5Hz), 7.63 - 7.74 (2H, m), 7.85 (1H, 
dd, J = 8.4 and 1.2Hz), 7.97 (2H, dd, J = 9.6 and 1.1Hz), 8.58 - 8.61 (2H, m). 
IR(KBr): 1636 cm' 1 . 
mp: 163.4- 164.3 °C. 

[Physical Characteristics of the Compound (254)] 

1 H-NMR (CDC1 3 , 5): 2.83 (3H, s), 4.78 (2H, d, J = 4.7Hz), 7.23 (1H, dd, J = 4.9 and 8.6Hz), 
7.34(lH,d,J = 7.9Hz), 7.53 (2H, dd, J = 7.5 and 8.4Hz), 7.64 - 7.75 (3H, m), 7.91-7.96 
(3H,m), 8.10 (lH,d, J = 9.1Hz), 8.14 (1H, d, J= 1.3Hz), 8.56 (1H, dd, J = 4.9 and 1.0Hz). 
IR(KBr): 1657 cm" 1 , 
mp: 88.3-91.3 °C. 

< Examples 193 and 194; Syntheses of 2-Methyl-l-(4-nitrobenzyl)-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (255) and 2-Methyl-l-(4-nitrobenzyl)-5-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (256) > 

N,N-dimethylformamide (10ml), 4-nitrobenzyl bromide (3.24g), and sodium 
hydrogencarbonate (2.52g) were added to 2-methyl-5-[(2- 

pyridylmethyl)carbamoyl]benzimidazole (3.56g), and the solution was heated for two hours 
at 80°C. Chloroform and water were added to the reaction solution and layers were 
separated. After the organic layer was concentrated under reduced pressure, it was purified 
through silica gel column chromatography (eluate: ethyl acetate/methanol = 4/1), and a 
mixture of 2-memyl4K4-m^robenzyl)-6-[(2-pyridylmethyl)carbamoyl]benzimidazole and 2- ~ 
methyl- 1 -(4-nitrobenzyl)-5-[(2-pyridylmethyl)carbamoyl]benzimidazole was obtained. 
Further, the position isomers in this mixture were separated through medium pressure silica 



. gel column chromatography (eluate: ethyl acetate/methanol = 85/15). Each was 
recrystallized in a mixed solvent of chloroform and diethylether, and thus, 1.37g of 2-methyl- 
l-(4-nitrobenzyl)-6-[(2-pyridylmethyl)carbamoyl]benzimidazole (255) and 1: 1 9g of 2- 
methyl-l-(4-nitrobenzyl)-5-[(2-pyridylmethyl)carbamoyl]benzimidazole (256) were obtained. 
[Physical Characteristics of the Compound (255)] 

'H-NMR (CDC1 3> 8): 2.59 (3H, s), 4.77 (2H, d, J = 4.SHz), 5.48 (2H, s), 7.09 (2H, d, J = 
8.7Hz), 7.22(lH,dd, J = 7.2 and 4.9Hz), 7.33 (1H, d, J = 7.8Hz), 7.66 - 7.70 (2H, m), 
7.73(lH,dd,J = 8.4and 1.5Hz), 7.78 (1H, d, J = 8.4Hz), 7.91 (1H, d, J = 1.2Hz), 8.15- 
8.19 (2H,m), 8.56 (lH,d, J = 4.6Hz). 
IR(KBr): 1652 cm-'. 
mp: 116.1-119.1 °C. 

[Physical Characteristics of the Compound (256)] 

'H-NMR (CDC1 3 , 8): 2.59 (3H, s), 4.79 (2H, d, J = 4.8Hz), 5.46 (2H, s), 7.17 - 7.24 (4H, 
m), 7.35 (lH,d, J = 7.8Hz), 7.69 (2H, dt, J = 7.6 and 1.7Hz), 7.83 (1H, d, J = 8.4Hz), 8.19 
(2H, d, J = 8.6Hz), 8.26 (1H, d, J = 1.3Hz), 8.57 (1H, d, J = 4.8Hz). 
IR(KBr): 1634 cm -1 . 
mp: 203.7-206.3 °C. 

< Examples 195 and 196; Syntheses of 2-Methyl-l-(2-phenylethyl)-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (257) and 2-Methyl-l-(2-phenylethyl)-5-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (258) > 

By using the method of Examples 193 and 194, 2-methyl-l-(2-phenylethyl)-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (257) (0.30g) and 2-methyl-l-(2-phenylethyl)-5-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (258) (0.23g) were obtained from 2-methyl-5-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (2.00g) and phenethyl iodide (15.0g). 
[Physical Characteristics of the Compound (257)] 

'H-NMR (CDCI3, 8): 2.17 (3H,s), 3.10 (2H, t, J = 6.8Hz), 4.35 (2H, t, J = 6.8Hz), 4.82 
(2H,d,J = 4.8Hz), 6.92 - 6.97 (2H, m), 7.21 - 7.28 (4H, m), 7.38 (1H, d, J= 7.8Hz), 7.78 
(lH,d,J = 7.8Hz), 7.78(lH,brt), 7.68 - 7.73 (3H, m), 7.98 (1H, d, J = 0.9Hz), 8.60 (1H, 
dd, J = 1.0and4.9Hz). 
IR(neat): 1633 cm -1 . 
Liquid. 

[Physical Characteristics of the Compound (258)] 

'H-NMR (CDCI3, 8): 2.19 (3H, s), 3.08 (2H, t, J = 6.8Hz), 4.35 (2H, t, J = 6.8Hz), 4.81 
(2H,d,J = 4.8Hz), 6.91- 6.96 (2H,m), 7.19 - 7.26 (4H, m), 7.31 (1H, d, J= 8.4Hz), 7.36 
(lH,d,J = 7.8Hz), 7.64- 7.73 (2H,m), 7.85 (1H, dd, J= 1.7 and 8.4Hz), 8.19(lH,d,J = 
1.3Hz), 8.58 (1H, d, J = 4.0Hz). 
IR(neat): 1643 cm" 1 . 
Liquid. 



< Examples 197 and 19S; Syntheses of l-(2,4-Difluorobenzyl)-2-methyl-6-[(2- 
pyridylmethyI)carbamoyl]benzimidazole (259) and l-(2,4-Dinuorobenzyl)-2-methyl-5-[(2- 
pyridylmethyl)carbamoyl]benziinidazo!e (260) > 

By using the method of Examples 193 and 194, l-(2,4-difluorobenzyl)-2-methyl-6- 
[(2-p)Tidylmethyl)carbamoyl]benzimidazole (259) (0.25g) and l-(2,4-difluorobenzyl)-2- 
methyl-5-[(2-pyridylmethyl)carbamoyl]benzimidazole (260) (0.25g) were obtained from 2- 
methyl-5-[(2-pyridylmethyl)carbamoyl]benzimidazole (l.OOg) and 2,4-difluorobenzyl 
bromide (l.Og). 

[Physical Characteristics of the Compound (259)] 

, H-NMR(CDCl 3 ,5):2.62(3H,s), 4.7S (2H, d, J = 4.7Hz), 5.38 (2H, s), 6.73 - 6.79 (2H, 
m), 6.88 (lH,t, J=10.0Hz), 7.24 (1H, dd, J = 7.3 and 5.1Hz), 7.35(1H, d, J = 7.8Hz), 7.67 
-7.76(4H,m), 7.97 (lH,s), 8.58 (1H, d, J = 4.4Hz). 
IR(KBr): 1642 cm" 1 . 
mp: 98.0- 104.0 °C. 

[Physical Characteristics of the Compound (260)] 

1 H-NMR(CDCl 3> 5):2.62(3H 5 s), 4.79 (2H, d, J = 4.7Hz), 5.35 (2H, s), 6.72 - 6.81 (2H, 
m), 6.89 (lH,t, J = 9.8Hz), 7.22 (1H, t, J = 6.2Hz), 7.28 (1H, d, J = 8.4Hz), 7.34 (1H, d, J 
= 7.8Hz), 7.63- 7.71 (2H, m), 7.83 (1H, d, J = 8.4Hz), 7.97 (1H, s), 8.57 (1H, d 5 J = 4.7Hz). 
IR(KBr): 1647 cm -1 . 
mp: 143.5 - 144.0 °C. 

< Examples 199 and 200; Syntheses of l-(4-Aminobenzyl)-2-methyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (261) and l-(4-Aminobenzyl)-2-methyl-5-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (262) > 

Methanol (30ml) and 5% palladium/carbon (0.20g) were added to a mixture (2.32g) 
of 2-methyl- 1 -(4-nitrobenzyl)-6-[(2-pyridylmethyl)carbamoyl]benzimidazole and 2-methyl- 
l-(4-nitrobenzyl)- 5-[(2-pyridylmethyl)carbamoyl]benzimidazole, and the solution was 
stirred at room temperature under a nitrogen environment until the raw materials dissolved. 
Solid materials were separated through filtration. The filtrate was concentrated and a 
residuum was obtained. The residuum was purified through medium pressure silica gel 
column chromatography (eluate: ethyl acetate/methanol = 85/15), and l-(4-aminobenzyl)-2- 
methyl-6-[(2-pyridylmethyl)carbamoyl]ben2imidazole and 1 -(4-aminobenzyl)-2-methyl-5- 
[(2-pyridylmethyl)carbamoyl]benzimidazole were separated. These materials were 
crystallized in mixed solvents of chloroform and diethylether. The crystals were separated 
through filtration, dried and thus, l-(4-aminobenzyl)-2-methyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (261) (0.354g) and l-(4-aminobenzyl)-2-methyl-5- 
[(2-pyridylmethyl)carbamoyl]benzimidazole (262) (0.330g) were obtained. 
[Physical Characteristics of the Compound (261)] 

*H-NMR (CDCh, 5): 3.00 (3H, s), 4.98 (2H, s), 5.88 (2H, s), 7.55 (2H, d, J = 8.6Hz), 7.69 
(2H, d, J = 8.6Hz), 7.90 (1H, d, J = 8.6Hz), 7.96 (1H, dt, J - 7.1 and 0.6Hz), 8.12 (1H, J - 



8.0Hz), 8.18 (lH,-dd t J = S.5 and 1.4Hz), 8.55 (1H, dt, J = 8.0 and 1.7Hz), S.62(lH,d,J = 
1.1 Hz), 8.77(lH,dd, J = 5.9 and 1.1 Hz). 
IR(KBr): 1643 cm* 1 . 
mp: 180.0- 181.0 °C. 

[Physical Characteristics of the Compound (262)] 

'H-NMR (CDCb, 5): 3.00 (3H, s), 5.01 (2H, s), 5.83 (2H, s), 7.47 (2H, d, J = 8.5Hz), 7.78 
(2H, d, J = 8.5Hz), 7.78 (1H, d, J = 8.9Hz), 7.97 (1H, dt, J = 7.2 and 0.7Hz), 8.13 (1H, J = 
8.1Hz), 8:15 (lH,d, J = 8.9Hz), 8.51 (lH,s), 8.55 (1H, dt, J = 7.9 and 1.6Hz), 8.77 (lH,d, 
J = 5.SHz). 

IR(KBr): 1639,1612 cm -1 . 
mp: 168.0- 171.0 °C. 

< Example 201; Synthesis of l-[4-(Benzenesulfonylamino)benzyl]-2-methyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (263) > 

Triethylamine (0.1 85g) and benzenesulfonyl chloride (0.21 Og) were added to a 
chloroform (10ml) solution of l-(4-aminobenzyl)-2-methyl-6-[(2- 
pyridylmethyl)carbamoyl]benzimidazole (0.340g), and the solution was stirred for eight 
hours at room temperature. Water was added and the reaction was halted. A chloroform 
extraction was performed. An organic layer was washed with water (three times), and dried. 
After concentration, the residuum was purified through silica gel column chromatography 
(eluate: ethyl acetate/methanol = 100/0-4/1), and thus, 0.3 OOg of l-[4- 

(benzenesulfonylamino)benzyl]-2-methyl-6-[(2-pyridylmethyl)carbamoyl]ben^ 
(263) was obtained. 

[Physical Characteristics of the Compound (263)] 

} H-NMR(CDC1 3 ,5): 2.53 (3H, s), 4.78 (2H, d, J = 4.8Hz), 5.28 (2H, s), 6.90(2H,t,J = 
8.6Hz), 6.99(2H,d,J-8.5Hz), 7.11 (1H, s), 7.23 (1H, dd, J = 5.5 and 7.2Hz), 7.34 (1H, d, 
J = 7.7Hz), 7.40 (2H, t, J = 8.1Hz), 7.50 (1H, t, J = 7.5Hz), 7.66 - 7.74 (6H, m), 7.92 (1H, 
s), 8.56 (lH,d, J = 4.8Hz). 
IR(KBr): 1642 cm* 1 . 
mp: 204.4 -206.5°C. 

< Example 202; Synthesis of 6-Benzenesulfonylaminomethyl-l-(2-chlorobenzyl)-2- 
methylbenzimidazole (264) > 

60% sodium hydride (0.1 27g) was added to an N,N-dimethylformamide (5ml) 
solution of benzenesulfoamide (0.667g) at room temperature, and the solution was stirred for 
one hour. Furthermore, l-(2-chlorobenzyl)-6-chloromethyl-2-methylbenzimidazole 
hydrochloride (0.648g) was added, and the solution was stirred for 18 hours at room 
temperature. Water was added to the solution and the reaction was halted. The solvent was ~ 
removed under reduced pressure. Water and ethyl acetate were added to the residuum and 
extraction was performed. An organic layer was concentrated and purification was 



performed through silica gel column chromatography (eluate: ethyl acetate), and thus, 0.240g, 

of 6-benzenesulfonyIaminomethyl-l-(2-chlorobenzyl)-2-methylbenzimidazole (264) was 
obtained. 

[Physical Characteristics of the Compound (264)] 

'H-NMR(DMSO-d6,6): 2.42 (3H, s), 4.02 (2H, m), 4.02 (2H, m), 5.44 (2H,s), 6.36 (1H, 
d, J = 7.7Hz), 7.03 (1H, d, J = S.4Hz), 7.18 (lH.s), 7.21 (1H, t), 7.33 (1H. t), 7.59-7.43 
(5H, m), 7.73 (2H, d, J = 7.5Hz), 8.08 (1H, s). 
IR(KBr): 1522 cm -1 , 
mp: 164.5- 167.0°C. 

< Example 203; Synthesis of l-(Biphenyl-4-ylmethyl)-2-methyl-6-[(2- 
pyridylmethyl)aminomethyl]benzimidazole (265) > 

To an N,N-dimethylformamide (3ml) solution of l-(biphenyl-4-ylmethyl)-6- 
chloromethyl-2-methylbenzimidazole (0.597g) and potassium carbonate (0.350g), 2- 
aminomethylpyridine (0.372g) was added and the solution was stirred for two hours at 60°C. 
Water and ethyl acetate were added and extraction was performed. An organic layer was 
washed with water (twice). The solvent was removed under reduced pressure and a residuum 
was obtained. The residuum was purified through silica gel column chromatography (eluate: 
chloroform/methanol = 9/1). Recrystallization was performed in a mixture solvent of ethyl 
acetate and hexane and thus, 0.3 OOg of l-(biphenyl-4-ylmethyl)-2-methyl-6-[(2- 
pyridylmethyl)aminomethyl]benzimidazole (265) was obtained. 
[Physical Characteristics of the Compound (265)] 

'H-NMR(CDC1 3 ,5): 2.57 (3H, s), 3.91 (2H,s), 3.93 (2H,s), 5.35 (2H, s), 7.08-7.14 
(3H,m), 7.23 (2H, d, J = 7.3Hz), 7.30 - 7.35 (2H, m) 7.41 (2H, t), 7.50 - 7.55 (4H, m), 
7.57 (1H, dt, J= 1.8 and 7.6Hz), 7.68 (1H, d, J = 8. 1Hz), 8.53 (1H, d, J = 4.9Hz). 
IR(KBr): 1618 cm -1 . 
mp: 104.5- 106.0°C. 

< Example 204; Synthesis of N-Benzenesulfonyl-3-[l-(2-chlorobenzyl)-2- 
methylbenzimidazole-6-yl]propionamide (266) > 

To an ethanol (150ml) solution of N-benzenesulfonyl-l-(2-chlorobenzyl)-2- 
methylbenzimidazole-6-acrylamide (0.607g), 5% palladium/carbon (0.500g) was added, and 
the solution was stirred for 43 hours at room temperature under a hydrogen environment. 
Solid materials were separated through filtration. The filtrate was concentrated and then 
dissolved in a mixture solution of 20% potassium hydrogencarbonate aqueous solution and 
methanol. The solution's acidity was adjusted to pH 5 - 6 with 10% hydrochloric acid. 
Precipitated crystals were separated through filtration and thus, N-benzenesulfonyl-3-[l-(2- 
chlorobenzyl)-2-methylbenzimidazole-6-yl]propionamide (266) (0.250g) was obtained. _ 
[Physical Characteristics of the Compound (266)] 

, H-NMR(DMSO-d6,5): 2.45 (3H, s), 2.52 (2H, t), 2.78 (2H, t), 5.37 (2H,s), 6.88 (1H, d, 



4 J = S,4Hz), 7. OS (2H, d, J = 7.4Hz), 7.22 - 7.34 (3H, m) 7.36 (1H, t, J = S.lHz), 7.55 (2H, 
t), 7.67 (1H, l), 7.84 (2H, d, J = 7.6Hz), 12.04 (1H, br s). 
IR(KBr): 1715 cm* 1 . 
Mass(FAB): m/e46S(M+l) 
mp: 229.8 -233.0°C. 

< Example 205; Synthesis of 6-Benzenesulfonylcarbamoyl-2-methyl-l-[4-(l J 2,3-thiadiazole- 
4-yl)benzyl]benzimidazole (267) > 

By using the method of Example 183, 6-benzenesulfonylcarbamoyl-2-methyl-l-[4- 
(l s 2,34hiadiazole-4-yl)benzyl]benzimidazole (267) (0.279g) was obtained from N- 
benzenesulfonyl^-acetylamino-S-^^l^^-thadiazole^-yl^enzylaminojbenzimidazole 
(0.3S2g). 

[Physical Characteristics of the Compound (267)] 

] H-NMR(DMSO-d6,8): 2.56 (3H, s), 5.62 (2H, s), 7.28 (2H, d, J = 8.2Hz), 7.58-7.63 
(3H, m), 7.67 (1H, t, J = 7.3Hz), 7.74 (1H, dd, J = 8.5 and 1.2Hz), 7.99 (2H, dd, J - 8.4 and 
1.2Hz) 8.10(2H,d, J = 8.2Hz), 8.19 (lH,s), 9.58 (1H, s), 12.47 (1H, s). 
IR(KBr): 1617,1556 cm* 1 . 

mp: 258.5 - 260. 0°C (accompanied by decomposition). 

< Example 206; Synthesis of l-(2-Chlorobenzyl)-2-methyl-6-(8- 
quinolinesulfonylcarbamoyl)benzimidazole Sodium Salt (268) > 

By using the method of Example 141, l-(2-chlorobenzyl)-2-methyl-6-(8- 
quinolinesulfonylcarbamoyl)benzimidazole sodium salt (268) (0.400g) was obtained from 6- 
carboxy-l-(2-chlorobenzyl)-2-methylbenzimidazole (0.450g), N,N*-carbonyldiimidazole 
(0.485g), 8-quinolinesulfonamide (0.625g) and diazabicycloundecene (0.457g). 
[Physical Characteristics of the Compound (268)] 

'H-NMRCDMSO-d^S): 2.42 (3H, s), 5.48 (2H, s), 6.32 (1H, d, J = 7.7Hz), 7.17(lH,t,J 

= 7.5Hz), 7.30 (lH,t, J = 7.7Hz), 7.42 (1H, d, J = 8.4Hz), 7.48 (1H, dd, J = 4.2 and 8.2Hz) 

7.53 (lH, d, J = 8.0Hz), 7.64 (1H, t, J = 7.7Hz), 7.79 (1H, d, J = 8.5Hz), 7.88 (1H, s), 8.04 

(1H, d, J = 8.1Hz), 8.33 - 8.37 (2H, m), 8.85 (1H, dd). 

IR(KBr): 1594 cm -1 . 

Mass(FAB): m/e513(M+l). 

mp: 348 - 352°C (accompanied by decomposition). 

< Example 207; Synthesis of 6-(4-t-Butylbenzenesulfonylcarbamoyl)-l-(2-chlorobenzyl)-2- 
methylbenzimidazole Sodium Salt (269) > 

By using the method of Example 141, 6-(4-t-butylbenzenesulfonylcarbamoyl)-l-(2- 
chlorobenzyl)-2-methylbenzimidazole sodium salt (269) (0.280g) was obtained from 6- 
carboxy-1 -(2-chlorobenzyl)-2-methylbenzimidazole (0.450g), N,N'-carbonyldiimidazole 
(0.486g), 2-t-benzenesulfonamide (0.640g) and diazabicycloundecene (0.65 7g). 



[Physical Characteristics of the Compound (269)] 

'H-NMR (DMSO-d6, 5): 1.25 (9H,s), 2.46 (3H, s), 5.51 (2H,s), 6.37 (1H, d, J = 7.7Hz), 
7.18 (lH,t), 7.31 (lH,t), 7.34(2H,d,J = S.4Hz), 7.44 (1H, d, J = 8.4Hz), 7,54 (1H, d, J = 
8.0Hz), 7.69 (2H, d, J = 8.5Hz), 7.78- 7.82 (2H, m). ' ' ' 

IR(KBr): 1596 cm-'. 
Mass(FAB): m/e51S(M+l). 
mp: 359.5 -362°C. 

< Example 208; Synthesis of 6-Benzenesulfonylcarbamoyl-2-methyl-l-[4- 
(trifluoromethyl)benzyl]benzimidazole (270) > 

By using the method of Production Example 32, preliminarily purified N- 
benzenesulfonyl-4-acetylamino-3-[4-(trifluoromethyl)benzylamino]benzamide (0.30g) was 
obtained from N-benzenesulfonyl-4-acetylamino-3-aminobenzamide (0.50g) and 4- 
(trifluoromethyl)benzyl bromide (0.41 8g). This was dissolved in methanol. When it was left 
undisturbed crystals precipitated. The crystals were separated through filtration, dried and 
thus, 6-benzenesulfonylcarbamoyl-2-methyl- 1 -[4-(trifluoromethyl)benzyl]benzimidazole 

(270) (0.1 60g) was obtained. 

[Physical Characteristics of the Compound (270)] 

'H-NMR(DMSO-d6,5): 2.51 (3H,s), 5.66 (2H, s), 7.28 (2H, d, J = 8.1Hz), 7.59-7.65 
(3H,m), 7.67- 7.75 (4H,m), 7.99 (2H, d, J = 7.5Hz), 8.14 (1H, d, J = 1.0Hz), 12.43 (1H, 
s). 

IR(KBr): 1618,1550 cm" 1 . 
mp: 278.5 -280.0°C. 

< Example 209; Synthesis of 2-Benzyl-6-carboxy-l-methylbenzimidazole Hydrochloride 

(271) > 

To an ethanol (4ml) solution of 2-benzyl-6-ethoxycarbonyl-l-methylbenzimidazole 
(0.340g), 5% sodium hydroxide aqueous solution (2.8g) was added, and the solution was 
refluxed by heating for 1.5 hours. The solution was made acidic using IN hydrochloric acid 
and concentrated under reduced pressure. Ethanol was added to the residuum and organic 
materials were extracted. The ethanol was removed under reduced pressure and thus, 2- 
benzyl-6-carboxy-l-methylbenzimidazole hydrochloride (271) (0.300g) was obtained. 
[Physical Characteristics of the Compound (271)] 

'H-NMR (DMSO-d6, 6): 4.00 (3H, s), 4.62 (2H, s), 7.33 (1H, m), 7.35 - 7.45 (4H, m), 
7.83 (lH,d, J -8.4Hz), 8.06 (1H, d, J = 8.4Hz), 8.42 (1H, s), 13.3 (1H, br s). 

< Example 210; Synthesis of 5-Benzenesulfonylcarbamoyl-2-methylbenzimidazole (272) > 

A mixture of N-benzenesulfonyl-4-acetylamino-3-aminobenzamide (0.500g), 35% ~ 
hydrochloric acid (3.9g), methanol (15ml), and water (12ml) was stirred for one hour at 
60°C. The solution was neutralized with a potassium hydrogencarbonate aqueous solution. 



-Precipitated crystals were separated through filtration, dried, and thus, 5- 
benzenesulfonylcarbamoyl-2-methylbenzimidazole (272) (0.404g) was obtained. 
[Physical Characteristics of the Compound (272)] 

] H-NMR (DMSO-d6, 5): 2.79 (3H, s), 7.64 - 7.68 (2H, m), 7.72 - 7.76 (1H, m), .7.81 (1H, 
d, J = 8.7Hz), 7.94(lH,dd,J=1.6andS.7Hz), 8.02 - S.05 (2H, m), 8.30 (lH,s). 
IR(KBr): 1701 cm' 1 , 
mp: 223.0 -227.5°C. 

< Production Example 45; Production of 3-Methoxyacetylamino-4-nitro-ethylbenzoate > 

By using the method of Production Example 12, 3-methoxyacetylamino-4-nitro- 
ethylbenzoate (18.7g) was obtained from 3-amino-4-nitro-ethylbenzoate (15. Og) and 
methoxyacetyl chloride (15.0g). 
[Physical Characteristics of Compound] 

'H-NMR (CDC1 3 , 5): 1.42 (3H, t, J = 7.2Hz), 3.58 (3H, s), 4.1 1 (2H, s), 4.43 (2H, q, J = 
7.2Hz), 7.85 (lH,dd, J =1.6 and 8.7Hz), 8.27 (1H, d, J = 8.7Hz), 9.44 (1H, d, J = 1.6Hz), 
11.15 (1H, s). 

< Example 211; Synthesis of l-(Biphenyl-4-ylmethyl)-6-ethoxycarbonyl-2- 
methoxymethylbenzimidazole (273) > 

By using the method of Production Example 14, preliminarily purified 3-[N- 
(biphenyl-4-ylmethyl)methoxyacetylamino]-4-nitro-ethylbenzoate (2.02g) was obtained from 
3-methoxyacetylamino-4-nitro-ethylbenzoate (2.00g) and 4-biphenylmethyl bromide (2.98g). 
Subsequently, by using the method of Example 24, preliminarily purified 1 -(biphenyl-4- 
ylmethyl)-6-ethoxycarbonyl-2-methoxymethylbenzimidazole (273) (1.44g) was obtained. 

< Example 212; Synthesis of l-(Biphenyl-4-ylmethyl)-6-carboxy-2- 
methoxymethylbenzimidazole (274) > 

By using the method of Example 53, l-(biphenyl-4-ylmethyl)-6-carboxy-2- 
methoxymethylbenzimidazole (274) (0.864g) was obtained from the preliminarily purified 1- 
(biphenyl-4-ylmethyl)-6-ethoxycarbonyl-2-methoxymethylbenzimidazole (1.44g). 
[Physical Characteristics of the Compound (274)] 

] H-NMR (DMSO-d6, 5): 3.35 (3H, s), 4.77 (2H. s), 5.68 (2H, s), 7.25 (2H, d, J = 8.3Hz), 
7.35 (lH,t, J = 7.4Hz), 7.44 (2H, t, J = 7.5Hz), 7.61 - 7.66 (4H, m), 7.74(lH,d,J = 
8.6Hz), 7.83 (lH,dd, J =1.6 and 8.5Hz), 8.08 (1H, d, J = 1.2Hz), 12.83 (lH,s). 

< Example 213; Synthesis of l-(Biphenyl-4-ylmethyl)-6-(butanesulfonylcarbamoyl)-2- 
methoxymethylbenzimidazole (275) > 

By using the method of Example 98, l-(biphenyl-4-ylmethyl)-6- 
(butanesulfonylcarbamoyl)-2-methoxymethylbenzimidazole (275) (0.429g) w^as obtained 
from l-(biphenyl-4-ylmethyl)-6-carboxy-2-methoxymethylbenzimidazole (0.400g), N,N'- 



carbonyldiimidazole (0.34Sg), 1 -butanesulfonamide (0.294g) and diazabicycloundecene 
(0.327g). 

[Physical Characteristics of the Compound (275)] 

'H-NMR (DMSO-d6, 5): 0.S4 (3H, t, J = 7.4Hz), 1.35 - 1.42 (2H. m), 1.62 - 1.70 (2H, m), 
3.33(3H, s), 3.51 (2H, t, J - 7.6Hz), 4.74 (2H, s), 5.65 (2H, s), 7.26 (2H,d, J = 8.3Hz), 
7.35(lH,t,J = 7.3Hz), 7.44 (2H, t, J = 7.5Hz), 7.62 - 7.67 (4H, m), 7.78(lH,d,J = 
8.6Hz), 7.84 (lH,dd, J =1.5 and 8.4Hz), 8.24 (1H, d, J = 1.5Hz), 12.01 (lH,s). 
IR(KBr): 1684 cm" 1 , 
mp: 176.0- 178.5°C. 

< Example 214; Synthesis of l-(4-Benzyloxybenzyl)-6-ethoxycarbonyl-2- 
methoxymethylbenzimidazole (276) > 

By using the method of Production Example 14, preliminarily purified 3-[N-(4- 
benzyloxybenzyl)methoxyacetylamino]-4-nitro-ethylbenzoate (2.14g) was obtained from 3- 
methoxyacetylamino-4-nitro-ethylbenzoate (2.00g) and 4-benzyloxybenzyl chloride (3.30g). 
Subsequently, by using the method of Example 24, preliminarily purified l-(4- 
benzyloxybenzyl)-6-ethoxycarbonyl-2-methoxymethylbenzimidazole (276) (1.66g) was 
obtained. 

< Example 215; Synthesis of l-(4-Benzyloxybenzyl)-6-carboxy-2- 
methoxymethylbenzimidazole (277) > 

By using the method of Example 53, l-(4-benzyloxybenzyl)-6-carboxy-2- 
methoxymethylbenzimidazole (277) (2.64g) was obtained from the preliminarily purified 1- 
(4-benzyloxybenzyl)-6-ethoxycarbonyl-2-methoxymethylbenzimidazole (3.75g). 
[Physical Characteristics of the Compound (277)] 

] H-NMR (DMSO-d6, 5): 3.34 (3H, s), 4.74 (2H. sj, 5.05 (2H, s), 5.53 (2H, s), 6.97 (2H, d, 
J = 8.7Hz), 7.15 (2H,d, J = 8.7Hz), 7.31 (1H, t, J = 7.2Hz), 7.41 (2H, d, J = 7.2Hz), 7.71 
(1H, d, J = 8.4Hz), 7.81 (lH, dd, J =1.5 and 7.4Hz), 8.04 (1H, d, J= LIHz), 12.81 (1H, s). 

< Example 216; Synthesis of l-(4-Benzyloxybenzyl)-6-(l-butanesulfonylcarbamoyl)-2- 
methoxymethylbenzimidazole (278) > 

By using the method of Example 155, l-(4-benzyloxybenzyl)-6-(l- 
butanesulfonylcarbamoyl)-2-methoxymethylbenzimidazole (278) (0.32 lg) was obtained from 
l-(4-benzyloxybenzyl)-6-carboxy-2-methoxymethylbenzimidazole (0.400g), N,N'- 
carbonyldiimidazole (0.322g), 1 -butanesulfonamide (0.272g) and diazabicycloundecene 
(0.302g). 

[Physical Characteristics of the Compound (278)] 

! H-NMR (DMSO-d6, 5): 0.86 (3H, t, J = 7.4Hz), 1.37 - 1.44 (2H. m), 1.65 - 1.71 (2H, m)r 
3.32 (3H, s), 3.52 (2H, t, J = 7.6Hz), 4.71 (2H, s), 5.05 (2H, s), 5.51 (2H, s), 6.98 (2H, d, J 
= 8.7Hz), 7.15 (2H,d, J = 8.3Hz), 7.31 (1H, t, J = 7.2Hz), 7.37 (2H, t, J = 7.2Hz), 7.41 



, (2H, d, J = 7.1Hz), 7.74, (1H, d, J = 8.5Hz), 7.S2 (1H, dd, J = 1.5 and S.5Hz), 8.21 (1H, s), 
11.9S(lH,s). 
IR(KBr): 1685cm* 1 . 
mp:72.0-74.0°C. 

< Example 217; Synthesis of l-(2,4-Dichlorobenzyl)-6-ethoxycarbonyl-2- 
methoxymethylbenzimidazole (279) > 

By using the method of Production Example 14, preliminarily purified 3-[N-(2,4- 
dichlorobenzyl)methoxyacetylamino]-4-nitro-ethylbenzoate was obtained from 3- 
methoxyacetylamino-4-nitro-ethyIbenzoate (2.00g) and 2,4-dichlorobenzyl chloride (2.08g). 
Subsequently, by using the method of Example 24, preliminarily purified l-(2,4- 
dichlorobenzyl)-6-ethoxycarbonyl-2-methox>oiiethylbenzimidazole (279) (3.1 5g) was 
obtained. 

< Example 218; Synthesis of 6-Carboxy-l-(2,4-dichlorobenzyl)-2- 
methoxymethylbenzimidazole (280) > 

By using the method of Example 53, 6-carboxy-l-(2,4-dichlorobenzyl)-2- 
methoxymethylbenzimidazole (280) (1.46g) was obtained from the preliminarily purified 1- 
(2,4-dichlorobenzyl)-6-ethoxycarbonyl-2-methoxymethylbenzimidazole (3.1 5g). 
[Physical Characteristics of the Compound (280)] 

] H-NMR (DMSO-d6, 6): 3.23 (3H, s), 4.70 (2H. s), 5.68 (2H, s), 6.54 (1H, d, J = 8.5Hz), 
7.31 (lH,dd, J = 2.2 and 8.5Hz), 7.73 (1H, d, J = 2.1Hz), 7.76 (1H, d, J = 8.5Hz), 7.86 (1H, 
dd,J=1.5and8.5Hz), 8.00 (1H, d, J = 1.1Hz), 12.85 (1H, s). 

< Example 219; Synthesis of 6-(l-Butanesulfonylcarbamoyl)-l-(2,4-dichlorobenzyl)-2- 
methoxymethylbenzimidazole (281) > 

By using the method of Example 98, 6-(l-butanesulfonylcarbamoyl)-l-(2,4- 
dichlorobenzyl)-2-methoxymethylbenzimidazole (281) (0.430g) was obtained from 6- 
carboxy-l-(2,4-dichlorobenzyl)-2-methoxymethylbenzimidazole (0.400g), N,N'- 
carbonyldiimidazole (0.355g), 1-butanesulfonamide (0.300g) and diazabicycloundecene 
(0.333g). 

[Physical Characteristics of the Compound (281)] 

] H-NMR (DMSO-d6, 8): 0.85 (3H, t, J = 7.3Hz), 1.37 - 1.42 (2H. m), 1.63 - 1.69 (2H, m), 
3.21 (3H, s), 3.51 (2H, t, J = 7.6Hz), 4.68 (2H, s), 5.65 (2H, s), 6.46 (1H, d, J = 8.5Hz), 
7.31 (lH,dd, J = 2.0 and 8.4Hz), 7.75 (1H, d, J = 2.1Hz), 7.80 (1H, d, J = 8.5Hz), 7.86 (1H, 
dd, J = 1.7 and 8.6Hz), 8.14 (1H, d, J = 1.2Hz), 12.00 (1H, s). 
IR(KBr): 1694cm* 1 . 
mp: 168.5 - 170.5°C. 



< Example 220; Synthesis of l-(2-Chlorobenzyl)-2-methyl-6-(l-propanesulfonylcarbamoyl) 



benzimidazole (2S2) > 

By using the method of Example 9S, l-(2-chlorobenzyl)-2-methyl-6-(l- 
propanesulfonylcarbamoyl)benzimidazole (282) (0.459g) was obtained from 6-carboxy-l-(2- 
chlorobenzyl)-2-methylbenzimidazole (0.400g), N,N'-carbonyldiimidazole (0.43 1 g), 1 - 
propanesulfonamide (0.32Sg) and diazabicycloundecene (0.404g). 
[Physical Characteristics of the Compound (282)] 

'H-NMR (DMSO-d6, 5): 0.98 (3H, t, J = 7.4Hz), 1.67- 1.75 (2H. m), 2.50 (3H, s), 3.49 
(2H, t, J = 7.7Hz), 5.61 (2H, s), 6.45 (1H, d, J = 7.0Hz), 7.24 (1H, dt, J = 0.S and 7.8Hz), 
7.35 (1H, dt, J = 1.4 and 7.4Hz), 7.63 (1H, dd, J = 0.9 and 7.9Hz), 7.69 (1H, d, J = 8.5Hz), 
7.81 (1H, dd, J = 1.6 and 8.5Hz), 8.12 (1H, d, J = 1.6Hz), 11.90 (1H, s). 
IR(KBr): 1676cm-'. 
mp: 217.5 -218.5°C. 

< Example 221; Synthesis of 6-EthanesulfonyIcarbamoyl-l-(2-chlorobenzyl)-2- 
methylbenzimidazole (283) > 

By using the method of Example 98, 6-ethanesulfonylcarbamoyl-l-(2- 
chlorobenzyl)-2-methylbenzimidazole (283) (0.459g) was obtained from 6-carboxy-l-(2- 
chlorobenzyl)-2-methylbenzimidazole (0.400g), N,N'-carbonyldiimidazole (0.43 lg), 
ethanesulfonamide (0.290g) and diazabicycloundecene (0.404g). 
[Physical Characteristics of the Compound (283)] 

'H-NMR (DMSO-d6, 5): 1.23 (3H, t, J = 7.3Hz), 2.50 (3H. s), 3.50 (2H, q, J = 7.3Hz), 
5.61 (2H, s), 6.45 (1H, d, J = 6.7Hz), 7.24 (1H, dt, J = 0.9 and 7.5Hz), 7.35 (1H, dt, J = 1.4 
and 7.5Hz), 7.58 (1H, dd, J = 1.0 and 8.0Hz), 7.69 (1H, d, J = 8.5Hz), 7.81 (1H, dd, J = 1.6 
and8.4Hz), 8.13 (1H, d, J = 1.5Hz), 11.86 (lH,s). 
IR(KBr): 1673cm - '. 
mp: 256.5 -258.5°C. 

< Example 222; Synthesis of 6-(Propanesultam-l-ylcarbonyl)-l-(2-chlorobenzyl)-2- 
methylbenzimidazole (284) > 

By using the method of Example 98, 6-(propanesultam-l-ylcarbonyl)-l-(2- 
chlorobenzyl)-2-methylbenzimidazole (284) (0.323g) was obtained from 6-carboxy-l-(2- 
chlorobenzyl)-2-methylbenzimidazole (0.400g), N,N'-carbonyldiimidazole (0.43 lg), l-(3- 
chloropropane)sulfonamide (0.420g) and diazabicycloundecene (0.404g). 
[Physical Characteristics of the Compound (284)] 

1 H-NMR (DMSO-d6, 5): 2.27 - 2.33 (2H, m), 2.52 (3H. s), 3.52 (2H, t, J = 7.0Hz), 3.87 
(2H,t,J = 6.6Hz), 5.59 (2H,s), 6.57 (1H, d, J = 7.7Hz), 7.23 (1H, t, J = 7.6Hz), 7.34 (1H, 
t, J = 6.4Hz), .7.53 - 7.58 (2H, m), 7.67 (1H, d, J = 8.4Hz), 7.79 (1H, d, J = 1.1Hz). 
IR(KBr): 1648cm- 1 . 
mp: 165.5 - 166.6°C. 



. < Example 245; Synthesis of 6-Carboxy-l-[(2'-nuorobiphenyl-4-yl)methyl]-2- 
methylbenzimidazole (307) > 

By using the method of Example 53, 6-carboxy-l- : [(2 , -nuorobiphenyl-4-yl)methyl]- 
2-methyibenzimidazole (307) (1.24g) was obtained from 6-ethoxycarbonyl-l-[(2'- 
fluorobiphenyl-4-yl)methyl]-2-methylbenzimidazole (1.50g). 
[Physical Characteristics of the Compound (307)] 

] H-NMR (DMSO-d6, 5): 2.59 (3H, s), 5.63 (2H, s), 7.19 (2H, d, J = 8.1Hz), 7.24-7.31 
(2H,m), 7.39 (lH,m), 7.46 - 7.53 (3H, m), 7.62 (1H, d, J = 8.4Hz), 7.80 (1H, dd, J - 1.3 
andS.4Hz), 8.10 (lH,s). 

< Example 246; Synthesis of 6-(l-Ethanesulfonylcarbamoyl)-l-[(2'-fluorobiphenyl-4- 
yl)methyl]-2-methylbenzimidazole (308) > 

By using the method of Example 98, 6-(l-ethanesulfonylcarbamoyl)-l-[(2'- 
fluorobiphenyl-4-yl)methyl]-2-methylbenzimidazole (308) (0.340g) was obtained from 6- 
carboxy-1 -[(2 , -fluorobiphenyl-4-yl)methyl]-2-methylbenzimidazole (0.455g), N,N'- 
carbonyldiimidazole (0.409g), 1-butanesulfonamide (0.346g) and diazabicycloundecene 
(0.384g). 

[Physical Characteristics of the Compound (308)] 

'H-NMR (DMSO-d6, 8): 0.84 (3H, t, J = 7.3Hz), 1.39 (1H, m), 1.67 (lH,m), 2.57 (3H, s), 
3.51 (1H, t), 5.60 (2H, s), 7.21 (2H, d, J = 8.0Hz), 7.24 - 7.30 (2H, m), 7.39 (1H, m), 7.48 
(lH,t), 7.52 (2H, d, J = 8.0Hz), 7.66 (1H, d, J = 8.5Hz), 7.80 (1H, d, J = 8.5Hz), 8.25 
(lH.s), 11.93(lH,brs). 

< Production Example 50; Production of 3-Fluoro-4-methylbiphenyl > 

1.6M-n-butyllithiumhexane solution (30ml) was added to tetrahydrofuran (30ml) , 
the tetrahydrofuran was chilled to -78°C under a nitrogen environment beforehand. 
Subsequent to this addition, a tetrahydrofuran (30ml) solution of 4-bromo-2-fluorotoluene 
(9.2 lg) was added. Then, the solution was stirred for one hour at -78°C. A tetrahydrofuran 
(30ml) solution of zinc chloride (6.64g), which had been heat-dissolved and dehydrated under 
reduced pressure, was added to the solution at -78°C and the solution was stirred for one hour 
at room temperature. This solution was added to a tetrahydrofuran (30ml) solution of 
iodobenezen (6.63g) and tetrakis(triphenylphosphyne)palladium (0) (0.52g) at room 
temperature, and the solution was stirred for a day and a night. The reaction solution was 
diluted with ethyl acetate (300ml), 10% hydrochloric acid was added, and extraction was 
performed. After the organic layer was washed with a saturated saline solution and dried, it 
was concentrated. The residuum was purified using silica gel column chromatography 
(eluate: hexane) and thus, oily 3-fluoro-4-methylbiphenyl (6.00g) was obtained. 



[Physical Characteristics of Compound] 

^-NMRtCDC^S): 2.31 (3H, d, J= 1.8Hz), 7.20 - 7.28 (3H, m), 7.34 (lH,m), 7.43 (2H 5 



performed. After the organic layer was washed with a saturated saline solution and dried, it • 
was concentrated. The residuum was purified using silica gel column cliromatography 
(eluate: hexane) and thus, oily 2-fluoro-4'-methylbiphenyl (6.05g) was obtained. 
[Physical Characteristics of Compound] 

'H-NMR (CDCI3, 6): 2.39 (3H,s), 7.10 - 7.30 (5H, m), 7.39 - 7.49 (3H, m). 

< Production Example 48; Production of 2-Fluoro-4'-bromomethylbiphenyl > 

A mixture of 2-fluoro-4'-methylbiphenyl (8.70g), N-bromosuccinimide (S.32g), 
2,2'-azobisisobutyronitrile (0.10g) and carbon tetrachloride (150ml) was refluxed by heating 
for five hours. The reaction solution was washed with water. The residuum, which was 
obtained by concentrating the organic layer, was purified using silica gel column 
chromatography (eluate: hexane/ethyl acetate = 9/1) and thus, preliminarily purified 2- 
fluoro-4'-bromomethylbiphenyl was obtained. Furthermore, crystallization using hexane 
produced 2-fluoro-4'-bromomethylbiphenyl (4.93g). 
[Physical Characteristics of Compound] 

'H-NMR^DCb.S): 4.55 (2H, s), 7.13 - 7.23 (2H, m), 7.33 (1H, m), 7.43 (lH,m), 7.47 
(2H, d, J = 8.1Hz), 7.54 (2H, d, J = 8.1Hz). 

< Production Example 49; Production of 3-[N-[(2'-Fluorobiphenyl-4-yl)methyl] 
acetylamino]-4-nitro-ethylbenzoate > 

By using the method of Production Example 14, 3-[N-[(2'-fluorobiphenyl-4- 
yl)methyl]acetylamino]-4-nitro-ethylbenzoate (1.90g) was obtained from 3-acetylamino-4- 
nitro-ethylbenzoate (1.54g) and 2-fluoro-4'-bromomethylbiphenyl (2.26g). 
[Physical Characteristics of Compound] 

'H-NMRtCDCU.S): 1.33 (3H, t, J = 7.1Hz), 1.92 (3H,s), 4.36 (2H,m), 4.44(lH,d,J = 
4.4Hz), 5.32 (lH,d, J = 4.4Hz), 7.13 (lH,m), 7.18 - 7.22 (3H, m), 7.31 (lH,m), 7.40 
(lH,dt,J = 1.6and7.7Hz), 7.44 (2H,d), 7.67 (1H, d, J = 1.6Hz), 7.94 (1H, d, J = 8.4Hz), 
8.15 (1H, dd, J = 1.8 and 8.4Hz). 

< Example 244; Synthesis of 6-Ethoxycarbonyl-l-[(2'-fluorobiphenyl-4-yl)methyl]-2- 
methylbenzimidazole (306) > 

By using the method of Example 24, 6-ethoxycarbonyl-l-[(2'-fluorobiphenyl-4- 
yl)methyl]-2-methylbenzimidazole (306) (1.53g) was obtained from 3-[N-[(2'- 
fluorobiphenyl-4-yl)methyl]acetylamino]-4-nitro-ethylbenzoate (1.90g). 
[Physical Characteristics of the Compound (306)] 

1 H-NMR (CDCI3, 8): 1.40 (3H, t, J = 7.1Hz), 2.62 (3H, s), 4.38 (2H, q, J = 7.1Hz), 5.43 
(2H,s), 7.10- 7.17 (3H,m), 7.19 (1H, dt, J = 1.0 and 7.5Hz), 7.31 (IH.m), 7.38(lH,dt,J 
= 1.8 and 7.8Hz), 7.50 (2H, dd), 7.74 (1H, d, J = 8.5Hz), 8.00 (1H, dd, J = 1.4 and 8.4Hz), ~ 
8.06 (1H, s). 



t), 7.55 (2H, d). 



< Production Example 51; Production of 4-Bromomethyl-3-fluorobiphenyl > 

A mixture of 3-f1uoro-4-methylbiphenyl (6.00g), N-bromosuccinimide (5.73g), 2,2'- 
azobisisobutyronitrile (0.075g) and carbon tetrachloride (120ml) was re fluxed by heating for 
five hours. The reaction solution was washed with water. The residuum, which was obtained 
by concentrating the organic layer, was purified using silica gel column chromatography 
(eluate: hexane/ethyl acetate = 9/1) and thus, oily 4-bromomethyI-3-fluorobiphenyl (8.30g) 
was obtained. 

[Physical Characteristics of Compound] 

'H-NMRCCDCl^e): 4.57 (2H, s), 7.30 (1H, d, J = 11.0Hz), 7.34- 7.40 (2H, m), 7.45 
(3H,m), 7.56 (2H,d). 

< Production Example 52; Production of 3-[N-[(3-FIuorobiphenyl-4-yl)methyl]acetyIaniino]- 
4-nitro-ethylbenzoate > 

By using the method of Production Example 14, 2.68g of a preliminarily purified 
material of 3-[N-[(3-fluorobiphenyl-4-yl)methyl]acetylamino]-4-nitro-ethylbenzoate was 
obtained from 3-acetylamino-4-nitro-ethylbenzoate (1.54g) and 3-fluoro-4- 
bromomethylbiphenyl (2.26g). 

< Example 247; Synthesis of 6-Ethoxycarbonyl-l-[(3-fluorobiphenyl-4-yl)methyl]-2- 
methylbenzimidazole (309) > 

By using the method of Example 24, 6-ethoxycarbonyl-l-[(3-fluorobiphenyl-4- 
yl)methyl]-2-methylbenzimidazole (309) (1.34g) was obtained from the preliminarily 
purified material (2.68g) of 3-[N-[(3-fluorobiphenyl-4-yl)methyl]acetylamino]-4-nitro- 
ethylbenzoate. 

[Physical Characteristics of the Compound (309)] 

^-NMR^DC^S): 1.40 (3H, t, J = 7.1Hz), 2.65 (3H, s), 4.39 (2H, q, J = 7.1Hz), 5.46 
(2H, s), 6.79 (1H, t, J = 8.0Hz), 7.25 (1H, m), 7.34 - 7.40 (2H, m), 7.41 - 7.47 (2H, m), 
7.50 - 7.54 (2H, m), 7.74 (1H, d, J = 8.5Hz), 7.99 (1H, dd, J= 1.5 and 8.4Hz), 8.07 (1H, d, 
J=1.3Hz). 

< Example 248; Synthesis of 6-Carboxy-l-[(3-fluorobiphenyl-4-yl)methyl]-2- 
methylbenzimidazole (310) > 

By using the method of Example 53, 6-carboxy-l-[(3-fluorobiphenyl-4-yl)methyl]- 
2-methylbenzimidazole (310) (1.1 5g) was obtained from 6-ethoxycarbonyl-l-[(3- 
fluorobiphenyl-4-yl)methyl]-2-methylbenzimidazole (1 .34g). 

[Physical Characteristics of the Compound (3 1 0)] ~ 
] H-NMR (DMSO-d6, 5): 2.59 (3H, s), 5.64 (2H, s), 7.03 (1H, t, J = 8.0Hz), 7.37 (1H, t, J= . 
7.3Hz), 7.42- 7.48 (3H,m), 7.56 - 7.68 (4H, m), 7.79 (1H, dd, J = 1.4 and 8.4Hz), 8.11 



, (lH,s), 12.7(lH,brs). 



< Example 249; Synthesis of 6-(l-Butanesulfonylcarbamoyl)-l-[(3-fluorobiphenyl-4- 
yl)methyl]-2-methylbenzimidazole (3 1 1 ) > 

By using the method of Example 98, 6-(l-butanesulfonylcarbamoyl)-l-[(3- 
fluorobiphenyl-4-yl)methyl]-2-methylbenzimidazole (311) (0.236g) was obtained from 6- 
carboxy-l-[(3-fluorobiphenyl-4-yl)methyl]-2-methylbenzimidazole (0.390g), N,N'- 
carbonyldiimidazole (0.35 Ig), 1-butanesulfonamide (0.297g) and diazabicycloundecene 
(0.329g). 

[Physical Characteristics of the Compound (311)] 

'H-NMR (DMSO-d6, 5): 0.84 (3H,t), 1.38 (2H,m), 1.65 (2H,m), 2.57 (3H, s), 3.48 (2H, 
m), 5.63 (2H,s), 6.93 (1H, t, J = 8.1Hz), 7.37 (lH,m), 7.42 - 7.47 (3H, m), 7.60 (1H, dd, 
J =1.7 and 11.8Hz), 7.62 - 7.68 (3H, m), 7.80 (1H S dd, J = 1.5 and 8.4Hz), 8.21(lH,d,J = 
1.3Hz), 11.90(lH,brs). 
IR(Nujol): 1681cm" 1 . 
mp: 227 - 230°C. 

< Example 250; Synthesis of l-(2-Chlorobenzyl)-6-[(2-methoxyethane)sulfonylcarbamoyl]- 
2-methylbenzimidazole (3 12) > 

By using the method of Example 98, l-(2-chlorobenzyl)-6-[(2- 
methoxyethane)sulfonylcarbamoyl]-2-methylbenzimidazole (312) (0.1 49g) was obtained 
from l-(biphenyl-4-ylmethyl)-6-carboxy-2-ethylbenzimidazole (0.300g), N,N'- 
carbonyldiimidazole (0.272g), (2-ethoxyethane)sulfonamide (0.25 8g) and 
diazabicycloundecene (0.256g). 
[Physical Characteristics of the Compound (312)] 

] H-NMR (DMSO-d6, 5): 0.87 (3H, t, J = 6.9Hz), 1.30 (3H, t, J = 8.0Hz), 2.89(2H,q,J = 
7.6Hz), 3.25- 3.35 (2H,m), 3.63 - 3.74 (2H, m), 5.59 (2H, s), 7.17 (2H, d, J = 8.1Hz), 
7.34 (1H, t, J = 7.0Hz), 7.44 (2H, t, J = 7.6Hz), 7.58 - 7.68 (5H, m), 7.82 (1H, d, J = 
8.4Hz), 8.23 (1H, s), 11.88 (1H, s). 
IR(Nujol): 1681cm" 1 . 
mp:78-81°C. 

< Example 25 1 ; Synthesis of l-(2,4-Dichlorobenzyl)-2-methyl-6-(l - 
pentanesulfonylcarbamoyl)benzimidazole (313) > 

By using the method of Example 98, l-(2,4-dichlorobenzyl)-2-methyl-6-(l- 
pentanesulfonylcarbamoyl)benzimidazole (313) (0.1 96g) was obtained from 6-carboxy-l- 
(2,4-dichlorobenzyl)-2-methylbenzimidazole (0.300g), N,N'-carbonyldiimidazole (0.323g), 
1-pentanesulfonamide (0.301g) and diazabicycloundecene (0.303g). 
[Physical Characteristics of the Compound (313)] 

] H-NMR (DMSO-d6, 6): 0.81 (3H, t, J = 7.3Hz), 1.22 - 1.30 (2H, m), 1.32 - 1.39 (2H, m), 



.1.64- 1.71 (2H,m), 2.50 (3H,s), 3.50 (2H, t, J = 7.SHz), 5.59 (2H, s), 6.45(lH,d,J = 
8.4Hz), 7.33 (lH,dd,J = 2.2and8.5Hz), 7.69 (1H, t, J = 8.5Hz), 7.76 (1H, d, J = 2.1Hz), 
:7.80(lH,dd, J= 1.6and8.5Hz), 8.10 (lH,s), 11.89(lH,s). 
IR(Nujol): 1682cm- 1 . 
mp: 213.2 -214.6°C. 

< Example 252; Synthesis of 1 -(Biphenyl-4-ylmethyl)-2-ethyl-6-[ 1 -[3-(methylthio)propane] 
sulfonylcarbamoyljbenzimidazole (314) > 

By using the method of Example 98, l-(biphenyl-4-ylmethyl)-2-ethyl-6-[l-[3- 
(methylthio)propane]sulfonylcarbamoyl]benzimidazole (314) (0.1 78g) was obtained from 6- 
carboxy- 1 -(biphenyl-4-ylmethyl)-2-ethylbenzimidazole (0.300g), N,N'-carbonyldiimidazole 
(0.272g), l-[(3-methylthio)propane]sulfonamide (0.285g) and diazabicycloundecene 
(0.256g). 

[Physical Characteristics of the Compound (314)] 

'H-NMR (DMSO-d6, 5): 1.30 (3H, t, J = 7.5Hz), 1.91 - 1.99 (2H, m), 1.97 (3H,s), 2.58 
(2H, t, J = 7.2Hz), 2.90 (2H, q, J = 7.6Hz), 3.55 - 3.61 (2H, m), 5.60 (2H.-S), 7.18 (2H, d, J 
= 8.2Hz), 7.35 (1H, t, J = 7.3Hz), 7.44 (2H, t, J = 7.5Hz), 7.60 - 7.66 (4H, m), 7.69 (lH,d, 
J = 8.5Hz), 7.82(lH,dd, J= 1.8 and 8.5Hz), 8.24 (lH,s), 11.98(lH,s). 
IR(Nujol): 1671cm- 1 . 
mp: 89.9-91.2°C. 

< Example 253; Synthesis of 1 -(4-Biphenylmethyl)-2-ethyl-6-(l -pentanesulfonylcarbamoyl) 
benzimidazole (315) > 

By using the method of Example 98, l-(4-biphenylmethyl)-2-ethyl-6-(l- 
pentanesulfonylcarbamoyl)benzimidazole (315) (0.258g) was obtained from 6-carboxy-l-(4- 
biphenylmethyl)-2-ethylbenzimidazole (0.300g), N,N'-carbonyldiimidazole (0.272g), 1- 
pentanesulfonamide (0.254g) and diazabicycloundecene (0.256g). 
[Physical Characteristics of the Compound (315)] 

1 H-NMR (DMSO-d6, 5): 0.87 (3H, t, J = 7.2Hz), 1 .22 - 1 .39 (4H, m), 1 .30 (3H, t, J = 
7.5Hz), 1.66 - 1.73 (2H, m), 2.90 (2H, q, J = 7.4Hz), 3.51 (2H, t, J = 7.7Hz), 5.60 (2H, s), 
7.18(2H,d,J = 8.2Hz), 7.34 (1H, t, J = 7.4Hz), 7.44 (2H, t, J = 7.6Hz), 7.60 - 7.67 (4H, 
m), 7.71 (1H, d, J = 8.4Hz), 7.81 (1H, dd, J = 1.6 and 8.4Hz), 8.27 (1H, d, J = 1.1Hz), 
11.92 (1H, s). 
IR(Nujol): 1682cm' 1 . 
mp: 175.3 - 178.4°C. 

< Example 254; Synthesis of 6-(l-Butanesulfonylcarbamoyl)-l-(2,4-dichlorobenzyl)-2- 
ethylbenzimidazole (3 1 6) > 

By using the method of Example 98, 6-(l-butanesulfonylcarbamoyl)-l-(2,4- 
dichlorobenzyl)-2-ethylbenzimidazole (316) (0.253g) was obtained from 6-carboxy-l-(2,4- 



«dichlorobenzy])-2-ethylbenzimidazoIe (0.300g), N.N'-carbonyldiimidazole (0.258g), 1- 
butanesulfonamide (0.2 17g) and diazabicycloundecene (0.262g). 
[Physical Characteristics of the Compound (316)] 

'H-hMRCDMSO-d^S): 0.S5 (3H, t, J = 7.4Hz), 1.27 (3H, t, J = 7.4Hz), 1.35 - 1.43 (2H, 
m), 1.63 - 1.70 (2H.ni), 2.S1 (2H, q, J = 7.4Hz), 3.51 (2H, t, J = 7.7Hz), 5.59 (2H, s), 6.41 
(1H, d, J = 8.4Hz), 7.32 (1H, dd, J = 2.0 and S.4Hz), 7.73 (1H, d, J = 8.4Hz), 7.76 (1H, d, J 
= 2.0Hz), 7.81 (!H,dd,J=1.5and8.5Hz), 8.12 (1H, d, J = 1.6Hz), 11.87 (lH,s). 
IR(Nujol): 1694cm' 1 . 
mp: 175.7- 176.9°C. 

< Example 255; Synthesis of l-(4-Biphenylmethyl)-2-ethyl-6-[l-(3-methyl) 
butanesulfonylcarbamoyljbenzimidazole (317) > 

By using the method of Example 98, l-(4-biphenylmethyl)-2-ethyl-6-[l-(3- 
methy])butanesulfonylcarbamoyl]benzimidazole (317) (0.273g) was obtained from l-(4- 
biphenylmethyl)-6-carboxy-2-ethylbenzimidazole (0.300g), N,N'-carbonyldiimidazole 
(0.272g), l-(3-methyl)butanesulfonamide (0.254g) and diazabicycloundecene (0.256g). 
[Physical Characteristics of the Compound (317)] 

] H-NMR (DMSO-d6, 5): 0.85 (6H, d, J = 6.5Hz), 1.30 (3H, t, J = 7.4Hz), 1.55 - 1.62 (2H, 
m), 1.63 - 1.70 (1H, m), 2.90 (2H, q, J = 7.4Hz), 3.52 (2H, t, J = 7.9Hz), 5.61 (2H, s), 7.19 
(2H, d, J = 8.3Hz), 7.35 (1H, t, J = 7.4Hz), 7.44 (2H, t, J = 7.5Hz), 7.61 - 7.66 (4H, m), 
7.71 (lH,d, J = 8.5Hz), 7.81 (1H, dd, J = 1.6 and 8.4Hz), 8.27 (1H, s), 11.95 (lH,s). 
IR(Nujol): 1682cm" 1 . 
mp: 102.8 - 104.5°C. 

< Example 256; Synthesis of l-(2,4-Dichlorobenzyl)-5-ethoxycarbonyl-2- 
methylbenzimidazole (3 1 8) > 

By using the method of Production Example 14, 4-[N-[(2,4- 
dichlorobenzyl)acetylamino]-3-nitro-ethylbenzoate was obtained from 4-acetylamino-3-nitro- 
ethylbenzoate (1 .525g) and 2,4-dichlorobenzyl chloride (1 .42g). By using the method of 
Example 24, without purification, this material was altered to l-(2,4-dichlorobenzyl)-5- 
ethoxycarbonyl-2-methylbenzimidazole (318) (1.476g). 
[Physical Characteristics of the Compound (3 1 8)] 

^-NMR^DCl^S): 1.42 (3H, t, J = 7.1Hz), 2.57 (3H, s), 4.41 (2H, q, J = 7.1Hz), 5.38 
(2H,s), 6.35 (lH,d, J = 8.4Hz), 7.09 (1H, dd, J = 2.0 and 8.4Hz), 7.16 (1H, d, J - 8.9Hz), 
7.49 (1H, d, J = 2.0Hz), 7.96 (1H, dd, J = 1.5 and 8.5Hz), 8.46 (1H, s). 

< Example 257; Synthesis of 5-Carboxy-l-(2,4-dichlorobenzyl)-2-methylbenzimidazole 
(319) > 

By using the method of Example 53, 5-carboxy-l-(2,4-dichlorobenzyI)-2- 
methylbenzimidazole (319) (1.195g) was obtained from l-(2,4-dichlorobenzyl)-5- 



elhoxycarbonyl-2-methylbenzimidazole (1 .465g). * 
[Physical Characteristics of the Compound (319)] 

'H-NMR (DMSO-d6, 6):- 2.48 (3H, s), 5.56 (2H, s), 6.53 (1H, d, J = 8.4Hz), 7.32 (1H, dd s J 
= 2.1 and 8.4Hz), 7.44 (1H, d, J = 8.4Hz), 7.73 (1H, d, J = 2.2Hz), 7.7S (1H, dd, J = 1.5 and 
8.4Hz), S.15(lH,d,J = 1.3Hz). 

< Example 258; Synthesis of 5-(l-Butanesulfonylcarbamoyl)-l-(2,4-dichlorobenzyl)-2- 
methylbenzimidazole (320) > 

By using the method of Example 98, 5-(l-butanesulfonylcarbamoyl)-l-(2,4- 
dichlorobenzyl)-2-methylbenzimidazole (320) (0.690g) was obtained from 5-carboxy-l-(2,4- 
dichlorobenzyl)-2-methylbenzimidazole (0.565g), N,N'-carbonyldiimidazole (0.504g), 1- 
butanesulfonamide (0.427g) and diazabicycloundecene (0.473g). 
[Physical Characteristics of the Compound (320)] 

'H-NMR (DMSO-d6, 5): 0.87 (3H, t, J = 7.3Hz), 1.41 (2H, m), 1.68 (2H, m), 2.49 (3H, s), 
3.52 (2H,m), 5.58 (2H, s), 6.53 (1H, d, J = 8.4Hz), 7.33 (1H, dd, J = 2.1 and 8.4Hz), 7.50 
(lH,d, J = 8.5Hz), 7.73 (1H, d, J = 2.1Hz) 5 7.78 (1H, dd, J = 1.5 and 8.5Hz), 8.24 (lH,s), 
11.97(lH,brs). 
IR(Nujol): 1674cm" 1 . 
mp: 135.4- 139.2°C. 

< Example 259; Synthesis of l-(4-Biphenylmethyl)-5-ethoxycarbonyl-2-ethylbenzimidazole 
(321) > 

By using the method of Production Example 14, 4-[N-[(4- 
biphenylmethyl)propionylamino]-3-nitro-ethylbenzoate was obtained from 4- 
propionylamino-3-nitro-ethylbenzoate (L50g) and 4-bromomethylbiphenyl (1.67g). By 
using the method of Example 24, without purification, this material was altered to l-(4- 
biphenylmethyl)-5-ethoxycarbonyl-2-ethylbenzimidazole (321) (1.23g). 
[Physical Characteristics of the Compound (321)] 

^-NMRCCDCb.S): 1.40 (3H, t, J = 7.1Hz), 1 .45 (3H, t, J = 7.6Hz), 2.90(2H,q,J = 
7.6Hz), 4.39 (2H, q, J = 7.1Hz), 5.40 (2H, s), 7.09 (2H, d, J = 8.2Hz), 7.27 (1H, d, J = 
8.8Hz), 7.34 (1H, m), 7.42 (2H, t), 7.55 - 7.51 (4H, m), 7.97 (1H, dd, J = 1.5 and 8.4Hz), 
8.52 (1H, d, J=1.2Hz). 

< Example 260; Synthesis of l-(4-Biphenylmethyl)-5-carboxy-2-ethylbenzimidazole (322) > 

By using the method of Example 53, l-(4-biphenylmethyl)-5-carboxy-2- 
ethylbenzimidazole (322) (0.870g) was obtained from l-(4-biphenylmethyl)-5- 
ethoxycarbonyl-2-ethylbenzimidazole (l.OOg) > 

[Physical Characteristics of the Compound (322)] — 
^-NMRODMSO-d^S): 1.30 (3H, t, J = 7.4Hz), 2.90 (2H, q, J = 7.4Hz), 5.57 (2H, s), 
7.17 (2H, d, J = 8.3Hz), 7.33 (1H, m), 7.42 (2H, t), 7.63 - 7.57 (5H, m), 7.81 (1H, dd, J = 



J.6andS.6Hz), S.1S (1H, d, J = 1.3Hz), 12.67(1H, br s). 



< Example 261; Synthesis of l-(4-Biphenylmethyl)-5-(l-butanesulfonylcarbamoyl)-2- 
ethylbenzimidazole (323) > 

By using the method of Example 98, l-(4-biphenylmethyl)-5-(l- 
butanesulfonylcarbamoyl)-2-ethylbenzimidazole (323) (0.305g) was obtained from l-(4- 
biphenylmethyl)-5-carboxy-2-ethylbenzimidazole (0.400g), KN'-carbonyldiimidazole 
(0.364g), 1-butanesulfonamide (0.308g) and diazabicycloundecene (0.342g). 
[Physical Characteristics of the Compound (323)] 

'H-NMR (DMSO-d6, 5): 0.86 (3H, t, J = 7.4Hz), 1.30 (3H, t, J = 7.5Hz) s 1.41 (2H, m), 
1.68 (2H, m), 2.91 (2H, q, J = 7.4Hz), 3.52 (2H, m), 5.59 (2H, s), 7.16 (2H, d, J = 8.2Hz), 
7.34(lH,t,J = 7.4Hz), 7.43 (2H, t), 7.59-7.65 (5H,m), 7.80 (1H, dd, J = 1.6 and 8.6Hz), 
8.24 (1H, d, J = 1.6Hz), 1 1.97 (1H, br s). 
IR(Nujol): 1682cm* 1 . 
mp: 142.9 - 144.4°C. 

< Example 262; Synthesis of l-(4-Biphenylmethyl)-2-ethyl-6-(2- 
methoxyethanesulfonylcarbamoyl)benzimidazole (324) > 

By using the method of Example 98, l-(4-biphenylmethyl)-2-ethyl-6-(2- 
methoxyethanesulfonylcarbamoyl)benzimidazole (324) (0.48 7g) was obtained from 
benzimidazole (0.5 13g), N,N'-carbonyldiimidazole (0.464g), 2-methoxyethanesulfonamide 
(0.420g) and diazabicycloundecene (0.43 8g). 
[Physical Characteristics of the Compound (324)] 

'H-NMR (DMSO-d6, 5): 1.30 (3H, t, J = 7.5Hz), 2.90 (2H, 1, J = 7.4Hz), 3.13 (3H, s), 
3.70- 3.77 (4H,m), 5.60 (2H, s), 7.18 (2H, d, J = 8.2Hz), 7.35 (1H, t, J = 7.1Hz), 7.44 
(2H,t,J = 7.5Hz), 7.60 - 7.67 (4H, m), 7.70 (1H, d, J = 8.5Hz), 7.80 (1H, dd 5 J = 7.4 and 
1.3Hz), 8.25 (lH,s), 11.97 (lH s s). 
IR(Nujol): 1684cm" 1 . 
mp: 94.6-97.2°C. 

< Example 263; Synthesis of 6-Ethoxycarbonyl-2-ethyl-l-[4-(4-fluorobenz>^loxy)benzyl] 
benzimidazole (325) > 

A mixture of 4-propionylamino-3-amino-ethylbenzoate (0.534g), potassium 
carbonate (0.374g), 4-(4-fluorobenzyloxy)benzyl bromide (0.800g), ethyl acetate (5ml) and 
water (3ml) was stirred for 16 hours at 75°C. The organic layer was concentrated, and 
ethanol and 36% hydrochloric acid (0.46g) were added to the obtained residuum. The 
residuum was stirred for two hours as it was refluxed by heating. After neutralizing it by 
adding potassium carbonate, the solvent was concentrated under reduced pressure. Ethyl 
acetate and water were added and extraction was performed. The organic layer was 
concentrated under reduced pressure, purified using silica gel column chromatography 



[Physical Characteristics of the Compound (32S)] »« 
'H-NMRCCDCb.S): 1.40 (3H, t, J = 7.1Hz), 1.42 (3H, t, J = 7.5Hz), 2.86 (2H, q, J = 
7.5Hz), 4.38 (2H,q, J = 7.1Hz), 4.97 (2H, s), 5.33 (2H, s), 6.87 (2H, m), 6.98 (2H, m), 
7.22(lH,dd, J = 2.0andS.3Hz), 7.44 (1H, d, J = 8.3Hz), 7.50 (1H, d, J = 2.0Hz), 7.76 (1H, 
d, J = 8.6Hz), 7.97 (lH,dd, J= 1.6 and 8.6Hz), 8.02 (1H, d, J = 1.3Hz). 

< Example 267; Synthesis of 6-Carboxy-l-[4-(3,4-dichlorobenzyloxy)benzyl]-2- 
ethylbenzimidazole (329) > 

By using the method of Example 53, 6-carboxy-l-[4-(3,4- 
dichlorobenzyloxy)benzyl]-2-ethylbenzimidazole (329) (1.82g) was obtained from 6- 
ethoxycarbonyl-2-ethyl-l-[4-(4-fluorobenzyloxy)benzyl]benzimidazole (2.01g). 
[Physical Characteristics of the Compound (329)] 

] H-NMR (DMSO-d6, 5): 1.28 (3H,t), 2.88 (2H 5 q), 5.05 (2H, s), 5.47 (2H, s), 6.96 (2H, 
d), 7.04 (2H,d), 7.39 (1H, m), 7.68 - 7.59 (3H, m), 7.78 (1H, d, J = 8.4Hz), 8.06 (1H, s). 

< Example 268; Synthesis of 6-(l-B utanesulfonylcarbamoyl)-l-[4-(3, 4- 
dichlorobenzyloxy)benzyl]-2-ethylbenzimidazole Ammonium Salt (330) > 

By using the method of Example 98, oily 6-(l-butanesulfonylcarbamoyl)-l-[4-(3,4- 
dichlorobenzyloxy)benzyl]-2-ethylbenzimidazole was obtained from 6-carboxy-l-[4-(3,4- 
dichlorobenzyloxy)benzyl]-2-ethylbenzimidazole (0.500g), N,N'-carbonyldiimidazole 
(0.356g), butanesufonamide (0.301 g) and diazabicycloundecene (0.334g). This was 
dissolved in ethyl acetate, and aqueous ammonia was added. Precipitated solids were 
separated through filtration, dried, and thus, 6-(l-butanesulfonylcarbamoyl)-l-[4-(3,4- 
dichlorobenzyloxy)benzyl]-2-ethylbenzimidazole ammonium salt (330) (0.51 g) was obtained. 
[Physical Characteristics of the Compound (330)] 

'H-NMR (DMSO-d6, 5): 0.82 (3H, t, J = 7.3Hz), 1.26 (3H, t, J = 7.4Hz), 1.31 (2H, m), 
1.54 (2H,m), 2.84(2H,q,J = 7.4Hz), 3.07 (2H,m), 5.05 (2H, s), 5.41 (2H, s), 6.95 (2H, 
d, J = 8.7Hz), 7.00 (2H, d, J = 8.7Hz), 7.41 (2H, d, J = 8.2Hz), 7.46 (2H, d, J = 8.4Hz), 
7.62 (lH,d, J = 8.2Hz), 7.68 (1H, s), 7.81 (1H, d, J = 8.4Hz ), 7:97 (1H, s). 
IR(Nujol): 1540cm* 1 . 
mp: 99.5-101.5°C. 

< Example 269; Synthesis of l-(4-Biphenylmethyl)-6-(n-butylcarbamoyl)-2- 
ethylbenzimidazole (33 1) > 

By using the method of Example 15, l-(4-biphenylmethyl)-6-(n-butylcarbamoyl)-2- 
ethylbenzimidazole (331) (0.295g) was obtained from l-(4-biphenylmethyl)-6- 
chlorocarbonyl-2-ethylbenzimidazole hydrochloride (0.400g), n-butylamine (0.233g) and 
triethylamine (0.2 1 5g). ~ 
[Physical Characteristics of the Compound (331)] 

■H-NMR(DMSO-d6,S): 0.95 (3H, t, J = 7.3Hz), 1.37- 1.48 (2H, m), 1.45(3H,t,J = 



^(eluate: hexane/ethyl acetate =1/1), and thus, 6-ethoxycarbonyl-2-ethyl-l-[4-(4- 
fluorobenzyloxy)benzyl]benzimidazole (325) (0.228g) was obtained. 
[Physical Characteristics of the Compound (325)] 

'H-NMR (CDC1 3 , 5): 1.40 (3H, t, J = 7.1Hz), 1.42 (3H, t, J = 7.5Hz), 2.86 (2H, q, J - 
7.5Hz), 4.38 (2H,q, J = 7.1Hz), 4.97 (2H, s), 5.32 (2H, s), 6.88 (2H, q, J = 8.7Hz), 6.98 
(2H, d, J = 8.7Hz), 7.05 (2H, t, J = 8.7Hz), 7.37 (2H,m), 7.76 (2H, d, J = 8.4Hz), 7.98 (1H, 
dd, J = 1.5 and 8.5Hz), 8.02 (lH,s). 

< Example 264; Synthesis of 6-Carboxy-2-ethyl-l-[4-(4-fluorobenzyloxy)benzyl] 
benzimidazole (326) > 

By using the method of Example 53, 6-carboxy-2-ethyl-l-[4-(4- 
fluorobenzyloxy)benzyl]benzimidazole (326) (0.1 75g) was obtained from 6-ethoxycarbonyl- 
2-ethyl- 1 -[4-(4-fluorobenzyloxy)benzyl]benzimidazole (0.225g). 
[Physical Characteristics of the Compound (326)] 

] H-NMR (DMSO-d6, 5): 1.28 (3H, t, J = 7.4Hz), 2.89 (2H, q, J = 7.4Hz), 5.01 (2H, s), 
5.47 (2H,s), 6.95 (2H, d), 7.03 (2H, d), 7.18 (2H,t), 7.45 (2H, m), 7.62(lH,d,J = 
8.4Hz), 7.77 (1H, d, J = 8.4Hz), 8.05 (1H, s). 

< Example 265; Synthesis of 6-(l-Butanesulfonylcarbamoyl)-2-ethyl-l-[4-(4- 
fluorobenzyloxy)benzyl]benzimidazole Ammonium Salt (327) > 

By using the method of Example 98, oily 6-(l-butanesulfonylcarbamoyl)-2-ethyl-l- 
[4-(4-fluorobenzyloxy)benzyl]benzimidazole was obtained from 6-carboxy-2-ethyl-l-[4-(4- 
fluorobenzyloxy)benzyl]benzimidazole (0.1 71g), N,N'-carbonyldiimidazole (0.137g), 
butanesulfonamide (0.1 16g) and diazabicycloundecene (0.1 29g). This was dissolved in ethyl 
acetate, and aqueous ammonia was added. Precipitated solids were separated through 
filtration, dried, and thus, 6-(l-Butanesulfonylcarbamoyl)-2-ethyl-l-[4-(4- 
fluorobenzyloxy)benzyl]benzimidazole Ammonium Salt (327) (0.1 40g) was obtained. 
[Physical Characteristics of the Compound (327)] 

] H-NMR (DMSO-d6, 8): 0.83 (3H, t), 1.25 (3H, t), 1.35 (2H, m), 1.61 (2H, m), 2.84 (2H 5 
q), 3.27 (2H,m), 5.01 (2H 3 s), 5.42 (2H, s), 6.95 (2H, d, J - 7.8Hz), 7.02(2H,d,J = 
7.8Hz), 7.17 (2H,t), 7.44 (2H, m), 7.57 (1H, d, J = 8.1Hz), 7.82 (1H, d, J = 8.1Hz), 8.12 
(1H, s). 

R(Nujol): 1614cm" 1 . 
mp: 105-115°C. 

< Example 266; Synthesis of l-[4-(3,4-Dichlorobenzyloxy)benzyl]-6-ethoxycarbonyl-2- 
ethylbenzimidazole (328) > 

By using the method of Example 263, l-[4-(3,4-dichlorobenzyloxy)benzyl]-6- 
ethoxycarbonyl-2-ethylbenzimidazole (328) (2.01g) was obtained from 4-propionylamino-3- 
amino-ethylbenzoate (1.81g) and 4-(3,4-dichlorobenzyloxy)benzyl bromide (3.18g). 



7.4Hz), 1.57- 1.63 (2H, m), 2.90 (2H, q, J = 7.5Hz), 3.46 (2H, q, J = 7.1Hz), 5.42 (2H, s), 
6.16(lH,brs), 7.10 (2H, d, J = S.lHz), 7.34 (1H, t, J = 7.5Hz), 7.42 (2H, t, J = 7.5Hz), 
7.48 - 7.57 (5H, m), 7.37 (1H, d, J = 8.4Hz), 7.91 (1H, s). 
IR(Nujol): 1621cm* 1 . 
mp: 170.5- 173.0°C. 

< Example 270; Synthesis of l-(4-Biphenylmethyl)-2-ethyl-6-(thiazole-2- 
ylcarbamoyl)benzimidazole (332) > 

By using the method of Example 15, l-(4-biphenylmethyl)-2-ethyl-6-(thiazole-2- 
ylcarbamoyl)benzimidazole (332) (0.1 79g) was obtained from l-(4-biphenylmethyl)-6- 
chlorocarbonyl-2-ethylbenzimidazole hydrochloride (0.400g), 2-aminothiazole (0.3 18g) and 
triethylamine (0.2 15g). 

[Physical Characteristics of the Compound (332)] 

'H-NMR (DMSO-d6, 5): 1.48 (3H, t, J = 7.5Hz), 2.95 (2H, q, J = 7.5Hz), 5.41 (2H, s), 
6.94 (lH,d, J = 3.6Hz), 7.06 (2H, d, J = S.lHz), 7.26 (1H, d, J = 3.6Hz), 7.32(lH,t,J = 
7.4Hz), 7.39 (2H, t, J = 7.3Hz), 7.47 - 7.51 (4H, m), 7.87 (2H, s), 8.03 (1H, s), 1 1.15 (1H, 
s). 

IR(Nujol): 1652cm' 1 . 
mp: 225.2 -227.7°C. 

< Example 271 ; Synthesis of l-(4-Biphenylmethyl)-2-ethyl-6-(2- 
pyridylcarbamoyl)benzimidazole (333) > 

By using the method of Example 98, l-(4-biphenylmethyl)-2-ethyl-6-(2- 
pyridylcarbamoyl)benzimidazole (333) (0.1 16g) was obtained from l-(4-biphenylmethyl)-6- 
carboxy-2-ethylbenzimidazole (0.300g), N,N'-carbonyldiimidazole (0.272g), 2- 
aminopyridine (0.158g) and diazabicycloundecene (0.256g). 
[Physical Characteristics of the Compound (333)] 

'H-NMR (CDC1 3 , 6): 1.47(3H,t,J = 7.6Hz), 2.93 (2H, q, J = 7.4Hz), 5.45 (2H, s), 7.06 
(lH,dd, J = 7.4and4.9Hz), 7.10 (2H S d, J = 8.1Hz), 7.34 (1H, t, J = 7.4Hz), 7.42(2H,t,J = 
7.6Hz), 7.50- 7.55 (4H, m), 7.75 (1H, t, J - 7.9Hz), 7.79 (1H, d, J = 8.4Hz), 7.86 (1H, d, J 
= 8.4Hz), 7.98 (lH,s), 8.30 (1H, d, J = 6.2Hz), 8.38 (1H, d, J = 8.4Hz), 8.62 (1H, s). 
IR(Nujol): 1661cm" 1 . 
mp: 160.9- 164.5°C. 

< Example 272; Synthesis of 6-(n-Butylcarbamoyl)-l-(2,4-dichlorobenzyl)-2- 
methylbenzimidazole (334) > 

By using the method of Example 15, 6-(n-butylcarbamoyl)-l-(2,4-dichlorobenzyl)- 
2-methylbenzimidazole (334) (0.156g) was obtained from 6-chlorocarbonyl-l-(2,4- ~ 
dichlorobenzyl)-2-ethylbenzimidazole hydrochloride (0.300g), triethylamine (0.1 81g) and n- 
butylamine (0.1 96g). 



? mp: 201.0- 204. 1°C. 



< Example 226; Synthesis of l-(2-ChIorobenzyI)-6-(l-hexanesulfonylcarbampyl)-2- 
methylbenzimidazole (2SS) > 

By using the method of Example 98, l-(2-chlorobenzyl)-6-(l- 
hexanesulfonylcarbamoyl)-2-methylbenzimidazole (2SS) (0.379g) was obtained from 6- 
carboxy-l-(2-chlorobenzyl)-2-methylbenzimidazole (0.300g), N,N'-carbonyldiimidazole 
(0.323g), 1-hexanesulfonamide (0.335g) and diazabicycloundecene (0.303g). 
[Physical Characteristics of the Compound (288)] 

] H-NMR (DMSO-d6, 5): 0.81 (3H, t, J = 7.0Hz), 1.18 - 1.28 (4H, m), 1.32 - 1.41 (2H. m), 
1.63 - 1.71 (2H, m), 2.53 (3H, s), 3.50 (2H, t, J = 7.7Hz), 5.64 (2h, s), 6.51 (1H, d, J = 
7.7Hz), 7.25 (1H, dt, J = 1.2 and 7.8Hz), 7.36 (1H, dt, J = 1.4 and 7.7Hz), 7.58 (1H, dd, J = 
1.0 and 8.0Hz), 7.72 (1H, d, J = 8.5Hz), 7.84 (1H, dd, J = 1.6 and 8.5Hz), 8.15 (1H, d, J = 
1.3Hz), 11.87 (1H, s). 
IR(KBr): 1682cm* 1 . 
mp: 141.2 - 143.5°C. 

< Example 227; Synthesis of 6-t-Butoxycarbonylamino-l-(2-chlorobenzyl)-2- 
methylbenzimidazole (289) > 

By using the method of Example 18, 6-t-butoxycarbonylamino-l-(2-chlorobenzyl)- 
2-methylbenzimidazole (289) (0.760g) was obtained from 6-carboxy-l-(2-chlorobenzyl)-2- 
methylbenzimidazole (l.Olg), diphenylphosphorylazide (1ml), diisopropylethylamine (1ml), 
and t-butylalcohol (25ml). 
[Physical Characteristics of the Compound (289)] 

^-NMR^DCl^S): 1.49 (9H, s), 2.47 (3H, s), 5.37 (2H, s), 6.41 (IH, d, J = 7.5Hz), 6.55 
(lH,brs) 5 6.93(lH,dd,J=1.9and8.6Hz), 7.08 (1H, t, J = 7.5Hz), 7.22 (lH,t), 7.44(1H, 
d, J - 8.0Hz), 7.62(2H, d, J = 8.6Hz). 

< Example 228; Synthesis of 6-Amino-l-(2-chlorobenzyl)-2-methylbenzimidazole (290) > 

By using the method of Example 22, 6-amino-l-(2-chlorobenzyl)-2- 
methylbenzimidazole (290) (0.420g) was obtained from 6-t-butoxycarbonylamino-l-(2- 
chlorobenzyl)-2-methylbenzimidazole (0.760g). 
[Physical Characteristics of the Compound (290)] 

] H-NMR (DMSO-d6, 6): 2.37 (3H, s), 4.83 (2H, br s), 5.32 (2H, s), 6.33 (1H, d, J = 
1.9Hz), 6.42 (lH,d, J = 7.7Hz), 6.46 (1H, dd, J = 1.9 and 8.5Hz), 7.19 - 7.24 (2H, m), 7.31 
(lH,t), 7.53 (lH,d, J = 7.9Hz). 

< Example 229; Synthesis of 6-(l-Butanesulfonylamino)-l-(2-chlorobenzyl)-2- 
methylbenzimidazble (29 1 ) > 

By using the method of Example 20, 6-(l-butanesulfonylamino)-l-(2-chlorobenzyl)- 



2-methylbenzimidazole (291) (O.230g) was obtained from 6-amino-l-(2-chlorobenzyl)-2- «, 
methylbenzimidazole (0.300g), 1 -butanesulfonyl chloride (0.21 6g), and triethylamine 
(0.1 30g). 

[Physical Characteristics of the Compound (291)] 

'H-NMR (DMSO-d6, 5): 0.74 (3H, m), 1.23 (2H, m), 1.55 (2H, m), 2.50 (3H, s), 2.89 

(2H,m), 5.47 (2H, s), 6.5S (IH, d, J = 7.4Hz), 7.02 (1H, d, J = 8.5Hz), 7.10 (lH,s), 7.23 

(1H, t), 7.33 (IH, t), 7.52 (2H, m), 9.55 (1H, s) 
IR(KBr): 1629cm-'. 
mp: 149.5-151.0°C. 

< Production Example 46; Production of 2-[N-(2,4-Dichlorobenzyl)acetylamino]-3-nitro- 
methylbenzoate > 

By using the method of Production Example 14, 2-[N-(2,4- 
dichlorobenzyl)acetylamino]-3-nitro-methylbenzoate (0.250g) was obtained from 2- 
acetylamino-3-nitro-methylbenzoate (l.OOg) and 2,4-dichlorobenzyl chloride (0.985g). 
[Physical Characteristics of Compound] 

'H-NMR(CDC1 3 ,5): 1.99 (3H,s), 3.71 (3H,s), 4.85 (1H, d, J = 4.5Hz), 4.98 (lH,d,J = 
4.5Hz), 7.17- 7.22 (2H, m), 7.46 (1H, d, J = 7.9Hz), 7.63 (1H, t, J = 7.9Hz), 7.98(lH,d,J 
= 8.0Hz), 8.09 (1H, d, J = 7!9Hz). 

< Example 230; Synthesis of l-(2,4-Dichlorobenzyl)-7-ethoxycarbonyl-2- 
methylbenzimidazole (292) > 

By using the method of Example 24, l-(2,4-dichlorobenzyl)-7-ethoxycarbonyl-2- 
methylbenzimidazole (292) (5.15g) was obtained from 2-[N-(2,4- 
dichlorobenzyl)acetylamino]-3-nitro-methylbenzoate (6.50g). 
[Physical Characteristics of the Compound (292)] 

'H-NMR(CDC1 3 , 5): 2.53 (3H, s), 3.70 (3H,s), 5.72 (2H, s), 6.26 (1H, d, J = 8.4Hz), 7.04 
(1H, dd, J = 2.0 and 8.4Hz), 7.28 (1H, t, J = 7.9Hz), 7.45 (1H, d, J = 2.0Hz), 7.75 (1H, d, J 
= 7.8Hz), 7.93 (1H, d, J = 7.9Hz). 

< Example 231; Synthesis of 7-Carboxy-l-(2,4-dichlorobenzyl)-2-methylbenzimidazole 
(293) > 

By using the method of Example 53, 7-carboxy- 1 -(2,4-dichlorobenzyl)-2- 
methylbenzimidazole (293) (1.76g) was obtained from l-(2,4-dichlorobenzyl)-7- 
ethoxycarbonyl-2-methylbenzimidazole (2.00g). 
[Physical Characteristics of the Compound (293)] 

'H-NMR(DMSO-d6, 6): 2.49 (3H, s), 5.81 (2H, s), 6.09 (IH, d, J = 8.4Hz), 7.21 - 7.28 (2H, 
m), 7.62 (lH,d, J = 7.8Hz), 7.67 (IH, d, J = 2.2Hz), 7.83 (IH, d, J = 8.0Hz), 13.04 (lH,br~ 
s). 



m , > Example 232; Synthesis of 7-(l -Butanesulfonylcarbanioy])-l-(2,4-dichlorobenzyl)-2- 
methylbenzimidazole (294) > 

By using the method of Example 9S, 7-(l-butanesulfonylcarbamoyl)-l-(2,4- 
dichlorobenzyI)-2-methylbenzimidazole (294) (0.325g) was obtained from 7-carboxy-l-(2,4- 
dichlorobenzyI)-2-methylbenzimidazole (0.463g), N,N'-carbonyldiimidazole (0.44Sg), 1- 
butanesulfonamide (0.379g) and diazabicycloundecene (0.42 Ig). 
[Physical Characteristics of the Compound (294)] 

] H-NMR (DMSO-d6, 8): 0.84 (3H, t, J = 7.3Hz), 1.33 (2H, m), 1.44 (2H, m), 2.53 (3H, s), 
3.16 (2H, m), 5.64 (2H, s), 6.03 (1H, d, J = 8.4Hz), 7.25 (1H, dd, J = 2.1 and 8.4Hz), 7.30 
(lH,t, J = 7.SHz), 7.44 (lH,d, J = 7.4Hz), 7.68 (1H, d, J = 2.1Hz), 7.87 (1H, d } J = 7.8Hz), 
12.1S(1H, br s). 
IR(KBr) : 1690 cm* 1 . 
mp:98.5-102.0°C. 

< Example 233; Synthesis of l-(2-Chlorobenzyl)-2-methyl-6-[l-[3-(trimethylsilyl)propane] 
sulfonylcarbamoyl]benzimidazole (295) > 

By using the method of Example 149, l-(2-chlorobenzyl)-2-methyl-6-[l-[3- 
(trimethylsilyl)propane]sulfonylcarbamoyl]benzimidazole (295) (0.604g) was obtained from 
6-carboxy-l-(2-chlorobenzyl)-2-methylbenzimidazole (0.400g), NjN'-carbonyldiimidazole 
(0.431g), l-[3-(trimethylsilyl)propane]sulfonamide (0.520g), and diazabicycloundecene 
(0.404g). 

[Physical Characteristics of the Compound (295)] 

] H-NMR (DMSO-d6, 5): -0.06 (9H, s), 0.61 (2H, t, J = 8.6Hz), 1.66 - 1.73 (2H, m), 2.50 
(3H, s), 3.51 (2H, t, J = 7.7Hz), 5.61 (2H, s), 6.46 (1H, d, J = 7.8Hz) s 7.24 (1H, t, J = 
7.6Hz), 7.35 (1H, t, J = 7.6Hz), 7.57 (1H, dd, J = 7.9 and 0.9Hz), 7.70 (1H, d, J = 8.5Hz), 
7.81 (lH,dd, J=1.5and8.5Hz), 8.12 (1H, d, J = 1.4Hz), 11.98 (lH,s). 
IR(KBr): 1688cm" 1 . 
mp: 197.0 -203.9°C. 

< Example 234; Synthesis of 4-Ethoxycarbonyl-2-methylbenzimidazole (296) > 

A mixture of 2-acetylamino-3nitromethylzenzoate (8.03g), reduced iron (18.8g), 
acetic acid (20ml), and ethanol (40ml) was refluxed by heating for 18 hours. After the 
solvent was concentrated, chloroform and 10% hydrochloric acid was added to the residuum 
and extraction was performed. After a saturated sodium hydrogencarbonate aqueous solution 
was added to the water layer to turn it basic, chloroform extraction was performed. The 
chloroform was removed under reduced pressure and thus, 4-ethoxycarbonyl-2- 
methylbenzimidazole (296) (1.61g) was obtained. 
[Physical Characteristics of the Compound (296)] 

^-NMRCCDCkS): 1.43 (3H,t), 2.66 (3H, s), 4.45 (2H, q), 7.24-7.28 (lH,m), 7.84- 
7.89 (2H,m), 10.26 (1H, br s). 



< Example 235; Synthesis of 1 -(2,4-Dichlorobenzyl)-4-ethoxycarbonyl-2- 
methylbenzimidazole (297) > 

A mixture of 4-ethoxycarbonyl-2-methylbenzimidazoIe (1.61g), 2,4-dichlorobenzyl 
chloride (3.0Sg), potassium iodide (1.51 g), potassium carbonate (1.05g) and N,N- 
dimethylfomiamide (4ml) was stirred for 16 hours at S0°C. Chloroform and water were 
added and extraction was performed. The chloroform layer was washed with water, dried, 
and concentrated. The residuum was purified using silica gel column chromatography 
(eluate: hexane/ethyl acetate = 2/8) and thus, l-(2,4-dichlorobenzyl)-4-ethoxycarbonyl-2- 
methylbenzimidazole (297) (0.730g) was obtained. 
[Physical Characteristics of the Compound (297)] 

'H-NMR (CDC1 3 , 5): 1.47 (3H, t, J = 7.1Hz), 2.63 (3H, s), 4.52 (2H, q, J = 7.1Hz), 5.39 
(2H, s), 6.30 (1H, d, J = 8.4Hz), 7.06 (1H, dd, J = 2.1 and 8.4Hz), 7.25 (1H, t, J = 7.9Hz), 
7.32 (1H, dd, J = 1.0 and 7.9Hz), 7.48 (1H, d, J = 2.0Hz), 7.93 (1H, dd, J = 1.0 and 7.7Hz). 

< Example 236; Synthesis of 4-Carboxy-l-(2,4-dichlorobenzyl)-2-methylbenzimidazole 
(298) > 

By using the method of Example 53, 4-carboxy-l-(2,4-dichlorobenzyl)-2- 
methylbenzimidazole (298) (0.575g) was obtained from l-(2,4-dichlorobenzyl)-4- 
ethoxycarbonyl-2-methylbenzimidazole (0.730g). 
[Physical Characteristics of the Compound (298)] 

1 H-NMR (DMSO-d6, 5): 2.65 (3H 5 s), 5.67 (2H, s), 6.73 (1H, d, J = 8.3Hz), 7.33(lH,dd,J 
= 2.2and8.4Hz), 7.39 (1H, t, J = 7.9Hz), 7.74 (1H, d, J = 2.2Hz), 7.76 (1H, d, J = 8.2 
7.7Hz), 7.85 (lH,d, J = 7.5Hz). 

< Example 237; Synthesis of 4-(l-Butanesulfonylcarbamoyl)-l-(2,4-dichlorobenzyl)-2- 
methylbenzimidazole (299) > 

By using the method of Example 98, 4-(l-butanesulfonylcarbamoyl)-l-(2,4- 
dichlorobenzyl)-2-methylbenzimidazole (299) (0.275g) was obtained from 4-carboxy-l-(2,4- 
dichlorobenzyl)-2-methylbenzimidazole (0.350g), N,N'-carbonyldiimidazole (0.339g), 1- 
butanesulfonamide (0.287g) and diazabicycloundecene (0.3 1 8g). 
[Physical Characteristics of the Compound (299)] 

'H-NMRtDMSO-dM): 0.86 (3H, t, J= 7.3Hz), 1.42 (2H,m), 1.73 (2H,m), 2.61 (3H, s), 
3.61 (2H, m), 5.65 (2H, s), 6.67 (1H, d, J = 8.4Hz), 7.32 (1H, dd, J = 2.1 and 8.4Hz), 7.39 
(1H, t, J = 7.9Hz), 7.73 (1H, d, J = 2.1Hz), 7.78 (1H, d, J = 8.0Hz), 7.91 (1H, d, J = 7.7Hz), 
12.66 (lH,brs). 
IR(KBr) : 1699 cm" 1 , 
mp : 180.7 - 183.6°C. 

< Example 238; Synthesis of l-(4-Benzyloxybenzyl)-6-ethoxycarbonyl-2- 



» , ^methylbenzimidazole (300) > 

By using the method of Production Example 14, preliminarily purified 3-[N-(4- 
benzyloxybenzyl)acetylamino]-4-nitroethylzenzoate was obtained from 3-acetyIamino-4- 
nitro-ethylbenzoate (2.00g) and 4-chlorobenzyl chloride (3.69g). Subsequently, by using the 
method of Example 24, preliminarily purified l-(4-benzyloxybenzyl)-6-ethoxycarbonyl-2- 
methylbenzimidazole (300) (4.09g) was obtained. 

< Example 239; Synthesis of l-(4-Benzyloxybenzyl)-6-carboxy-2-methylbenzimidazole 
(301) > 

By using the method of Example 53, l-(4-benzyloxybenzyl)-6-carboxy-2- 
methylbenzimidazole (301) (1.1 3g) was obtained from l-(4-benzyloxybenzyl)-6- 
ethoxycarbonyl-2-methylbenzimidazole (4.09g). 
[Physical Characteristics of the Compound (301)] 

] H-NMR (DMSO-d6, 5): 2.57 (3H,s), 5.05 (2H, s), 5.48 (2H, s), 6.97 (2H, d, J = 8.6Hz), 
7.08 (2H, d, J = 8.5Hz), 7.28 - 7.43 (5H, m), 7.60 (1H, d, J = 8.3Hz), 7.78 (1H, d, J = 
7.5Hz), 8.07 (lH,s), 12.72 (lH,s). 

< Example 240; Synthesis of l-(4-Benzyloxybenzyl)-6-(l-butanesulfonylcarbamoyl)-2- 
methylbenzimidazole (302) > 

By using the method of Example 149, l-(4-benzyloxybenzyl)-6-(l- 
butanesulfonylcarbamoyl)-2-methylbenzimidazole (302) (0.206g) was obtained from 6- 
carboxy-l-(2-benzyloxybenzyl)-2-methylbenzimidazole (0.300g), N,N'-carbonyldiimidazole 
(0.242g), 1-butanesulfonamide (0.204g), and diazabicycloundecene (0.227g). 
[Physical Characteristics of the Compound (302)] 

'H-NMR (DMSO-d6, 8): 0.87 (3H, t, J = 7.3Hz), 1.38 - 1.43 (2H, m), 1.64 - 1.71 (2H, m), 
2.54 (3H,s), 3.49 (2H,t, J = 6.8Hz), 5.05 (2H,s), 5.45 (2H, s), 6.98 (2H, d, J = 8.7Hz), 
7.10 (2H, d, J = 8.7Hz), 7.31 (1H, t, J = 7.2Hz), 7.37 (2H, t, J = 7.2Hz), 7.41 (2H, d, J = 
7.3Hz), 7.62 (1H, d, 8.5Hz), 7.79 (1H, dd, J- 1.5 and 8.4Hz), 8.23 (1H, s), 11.93 (lH,s). 
IR(KBr): 1684 cm* 1 , 
mp: 132.4 - 137.7°C. 

< Example 241; Synthesis of 6-Ethoxycarbonyl-l-[(2'-cyanobiphenyl-4-yl)methyl]-2- 
methylbenzimidazole (303) > 

By using the method of Production Example 14, preliminarily purified 3-[N-[(2'- 
cyanobiphenyl-4-yl)methyl]acetylamino]-4-nitroethylzenzoate (0.750g) was obtained from 3- 
acetylamino-4-nitro-ethylbenzoate (1 .00g) and 4'-bromomethyl-2-cyanobiphenyl (1 .30g). 
Subsequently, by using the method of Example 24, 6-ethoxycarbonyl-l-[(2'-cyanobiphenyl- 
4-yl)methyl]-2-methylbenzimidazole (303) (0.41 Og) was obtained. 
[Physical Characteristics of the Compound (303)] 

] H-NMR (CDCb, 6): 1.40 (3H s t), 2.63 (3H, s), 4.39 (2H, q), 5.46 (2H,s), 7.17 (2H,d), 



7.40- 7.66 (5H,m), 7.73 - 7.7S (2H, m), S.00 (1H, dd, J - 1.5 and S.5Hz), .S.05 (1H, d, J = % . • 
1.2Hz). 



< Example 242; Synthesis of 6-Carboxy-l-[(2'-cyanobiphenyl-4-yl)methyl]-2- 
methylbenzimidazole (304) > 

By using the method of Example 53, 6-carboxy-l-[(2'-cyanobiphenyl-4-yl)methyl]- 
2-methylbenzimidazole (304) (0.1 90g) was obtained from 6-ethoxycarbonyl-l-[(2'- 
cyanobiphenyl-4-yl)methyl]-2-methylbenzimidazo]e (0.4 lOg). 
[Physical Characteristics of the Compound (304)] 

] H-NMR (DMSO-d6, 5): 2.59 (3H, s), 5.67 (2H, s), 7.24 (2H, d, J = 8.1Hz), 7.53-7.64 
(5H,m), 7.75 (lH,t, J = 7.7Hz), 7.80 (lH,d), 7.92 (1H, d, J = 7.7Hz), 8.12 (lH,s), 12.74 
(1H, brs). 

< Example 243; Synthesis of 6-(l-Butanesulfonylcarbamoyl-l-[(2'-cyanobiphenyl-4- 
yl)methyl]-2-methylbenzimidazole (305) > 

By using the method of Example 155, 6-(l-butanesulfonylcarbamoyl-l-[(2'- 
cyanobiphenyl-4-yl)methyl]-2-methylbenzimidazole (305) (0.1 55g) was obtained from 6- 
carboxy- 1 -[(2'-cyanobiphenyl-4-yl)methyl]-2-methylbenzimidazole (0. 1 87g), N,N'- 
carbonyldiimidazole (0.4 60g), 1-butanesulfonamide (0.1 35g) and diazabicycloundecene 
(0.1 50g) through purification using silica gel column chromatography (eluate: 
chloroform/methanol = 20/1). ' 
[Physical Characteristics of the Compound (305)] 

1 H-NMR(DMSO-d6,6): 0.83 (3H, t, J = 7.4hz), 1.34 (2H,m), 1.60 (2H,m), 2.56 (3H, s), 
3.27 (2H,m), 5.62 (2H, s), 7.23 (2H, d, J = 8.2Hz), 7.53 - 7.57 (4H, m), 7.60 (1H, d, J = 
7.8Hz), 7.75 (1H, dt, J = 1.0 and 7.8Hz), 7.83 (1H, dd, J = 1.5 and 8.4Hz), 7.92 (1H. d), 
8.13 (lH,s), 1 1.92 (1H, brs). 
IR(KBr): 2223 cm* 1 . 
mp: 115-118°C. 

< Production Example 47; Production of 2-Fluoro-4'-methylbiphenyl > 

1.6M-n-butyllithiumhexane solution (30ml) was added to tetrahydrofuran (30ml), 
the tetrahydrofuran was chilled to -78°C under a nitrogen environment beforehand. 
Subsequent to this addition, a tetrahydrofuran (30ml) solution of 4-bromotoluene (8.33g) was 
added. Then, the solution was stirred for one hour at -78°C. A tetrahydrofuran (30ml) 
solution of zinc chloride (6.64g), which had been heat-dissolved and dehydrated under 
reduced pressure, was added to the solution at -78°C and the solution was stirred for one hour 
at room temperature. This solution was added to a tetrahydrofuran (30ml) solution of 2- 
fluoroiodobenezen (7.22g) and tetrakis(triphenylphosphyne)palladium (0) (0.52g) at room ~ 
temperature, and the solution was stirred for a day and a night. The reaction solution was 
diluted with ethyl acetate (300ml), 10% hydrochloric acid was added, and extraction was 



